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OR, THE 


Meaſuring, 


WHEREIN 
A new and ready way is ſhewn how to Mea- 
ſure Glazing, Painting, Plaſtering, Maſonry, Foy- © 
mers. Carpenters and Brick- layers Works:” 


AS ALSO 


The Meaſuring of LAND, and all other Snperficies 
. and Solids, by Vulgar Arithmetick, without reducing the. [1- 
tegers 1nto the leaſt Denomination ; giving the Content of any. 
Superfities or Solid, conſiſting of Feet, Inches, and Parts of 
Inches, in a fourth part of the Time and Labour required of 
_ the uſal way in /algar Arithmetich. 


TOGETHER 


With ſome CHOICE PRINCIPLES and PRO- 
BLEMS of GEO MET RT conducing thereto, 


The whole TREATISE being comprized in ſix Books, and il- 
luftrated with Copper Cuts. 

An Account wheredf is given in the Epiſtle to the Reader 3 fe 
libe not heretofore Publiſhed. 


© The Second Edition Co2:ected. 
By VENTERUS MANDEY. 
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TO THE HONOURABLE 
Sir JAMES BUTLER, 


EN 1G: T5 


Steward of the Court of the Marſhalſea 
of the King's Houſhald , one of the 
Judges of His Majeſty" s Palace Court, 
one of the King's Council ar Law, 
and Attorney General to the Queen's 
Majeſty , &c. 


Honoured Sir GS : 
HE [{everal Offices 0 FRO 41 

FA Truſs conferred is You by our 
moſt Gracious Soveraign, and Tonr 
Loyalty, Integrity, and Conrage, 
17 diſcharging of the ſame, do 

abundantly manifeſt Your Merits : And for me to 
| declare or ſet forth Your Vertues, were but to tell 

the World, that it us day-light Shin the Sun s 
upon the Meridien, 

The Subject of the enſuing Treatiſe being Ma-- 
thematical, I humbly reſume t9 imploye Taur 
Homours Patronag e is i: af being 4 Scrence 
chiefly invented for doing of  uſtice, and ic} 41 

A 2 


mance. 


The Epiſtle Dedicatory. 


-fwance of that which is Right between Man and 
Man, whereof Tour Honour i a moſt competent 
Judge, 

For by this Science of Menſuration, the Sur. | 
vepor or Land-meaſurer limits and ſets out the ® 
true Quantity of Landa that one perſon buys of : 


q It) 
an 


another : Alſo by this, the Quantity, and frow © 
thence the Value of ſeveral Artificers Works are 
jeftly Computed, and rightly Eſtimated. 4 
The Excellency alſo of Geometry ( whereof | 
partly the ſubſequent Treatiſe conſiſts ) appears, || 
for as much that by it Aſtrologians make their | 
Obſervations, by it they declare the extent of | 
the Heavens, the motion of the Sun, Moon, | 
Stars, &c. In brief, Geography, Architecture, 
and all other Mathematical Sciences, have 4 


Acpendance pon it. 


Now if theſe Lucabrations of mine obtain but | 
Tour Honours Approbation, I ſhall think my ſelf ; 
happy, and hope that with Tour Name aud Me- | 
mory this Work may remain to Eternity. F 
, May Tou daily increaſe in Honour and Glory, 
be repleniſhed with all Earthly Bleſſings, and for 
ever enjoy the full fruition of all Happineſs, both 
in this World, and that which is to come, is the 


Prayer of 


0 


- i 
, 


; Your Honours moſt humble 
and affectionate Servant , 


VENTERUS MANDEL, 


Autho2's Epiſtle 
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READER. 


Courteons Reaatr , 


He Subject of the enſuing Trea: 
tiſe 15 the Science of Meaſuring 
in a new and briet method by 
vulgar Arithmetic, wherein the 
laborious and troubleſom part 

q of reducing the Feet and Inches 1nto the leaſt 

| denomination, is omitted, and a- brief and 

j ſpeedy way direfted for the caſting up any 

* Dimenſion whatſoever. 

Which way of Meaſuring, conſidering that 
Workmens Rulers are not divided Decimally, 
and that moſt Dimenſions axe taken by a Ruler 
divided into Feet , Inches, half Inches, and |, 
Quarters, and for the moſt part, the Contents 
are required 1n the fame kind ; T {ay, conlt- 
A 3 dermg 
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To the Reader. 


dering this, it cometh very little ſhort of the 
Decimal way of Meaſuring. 

For it Dimenſions be given in Feet, Inches, 
and halves or quarters of Inches, (as moſt 
uſually they are) and the Contents required 
inthe ſame method, then I look upon the 
reducing thole Dimenſions into Decimals , 
and after the Contents are found in Decimals, 
the reducing them again into Feet, Inches, 
_ and half Inches, &+. to take up as much 
time as this way which 15 taught in the en- 
Tuing Treatiſe. 

Beſides, many Men can multiply and divide *' 
by vulgar Arithmetic, which do. not under- * 
ſ{tind Decimals, for whole ſakes chiefly it 1s 8 
written. 

I conceive every Book meets with many 
critical Ceuſures, and I doubt not but this will ! 
partake with the reft ; and therefore 1t might Þ 
( perchance ) be expected, that I ſhould ex- | 
cuſe my ſelf for whatſoever any Man ſhall be * 
pleaſed to object againſt, in it, which I ſhall | 
negle&, only deſiring the Judicious Reader to | 
pals by ſome {mall overſights which perhaps 
there may-be crept into the enſuing Work, as 
knowing. that all Men's doings are ſubject to 
error ! But as for groſs faults, IT think there | 
are none, for I have been as careful as I could, 
both in writing, and likewite 1n borreung 
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To the Reader. 
the printed ſheets, conſidering my want of 
time occaſioned by my other employ meant. 

To perſuade any one to the ſtudy of this 
Science would be a folly, fince the Ignorant 
(which are blind) cannot judge truly ; and 
to him that already underſtands it, the-Labour 
would be uſeleſs and unprofitable ; and to the 
averſe and careleſs,it would be like the caſting 
of Pearls betore Swine ; the exquiite knows 
ledge whereof cannot be attained þy ſuch 
prejudicated perſons, although to-many that 
are Judicious, the uſefulneſs hereof is already 
ſufhciently known ; and to thoſe Induſtrious 
perſons which are yet to ſeek in the know- 
ledge of this Subject, and delire to be-infor- 
med, this Treatiſe will fully anſwer their 
expectations. 

In the following Treatiſe I have endeavou. 
red to proceed methodically, and have to my 
knowledge omitted nothing which might 
tend to the making of a Man an expert Mea- 
{urer; 1n order to which, there are three 
Books of Geometry inſerted, The firſt contai- 
ning the Rudiments thereof, and the ſecond 
and third containing choice Problems, which 
two laſt I Tranſlated from Latin Copies; 
wherein I have endeavoured to render the 
meaning ot the Aurhor as plainas the:Work 
would permit, and have amended ſome mis 
Aa {takes 


To the Reader.. 
flakes (1 ſuppoſe) of the printer of the Lat/z 
Copies; I have likewiſe explained the mea- 
ning of ſome difficult terms, and allo added 
a new Diagram belonging to Chap. 6. Lt. 3. 


Fig. 1. which was wanting in the Copy. 

So that the whole Treatiſe conlifts of fix 
Books, a'general account whereot follows. 

Tl firit Book of this Treatile contains the 
Rudiments of Geometry, confiſting of ſuch 
Dehnitions and Propoſitions as are meet to be 
known toany Man that intends the Science of | 
this Subject, and is an Introduction to the 
other five Books ; in which firſt Book (per- 
haps) ſome tew of the Detinitions may leem 
ſtrange, as not agrecing with the Definitions 
of ſome others, yet, in my opinion, agreable 
both to reaſon and truth : There is likewiſe 
added, the deſcription. of Ovals to any length 
and breadth, with a pair of Compulſer; and 
allo a digre(ſion concerning Oraller Arcies. 

The ſecond Book, being tranſlated from a 
Eetiz Author, contains a Garden of Geometr!- 
cal Rofes, conſiſting of choice Propoſitions 1n | 
Geometry, wherein a new way is ſhewn of | 
cutting right Lines in extream and mean Pro- 
portion ; alſo rhe divifion of Angles, and 
finding a ſtreight Line in length equal to a 
Circular; as alſo to find the Center of Gra- 
vity of a Semicircle or Quadrant, with "re 
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To the Reader. 
ral other things not heretofore publiſhed in 
Engliſh to my knowledge. 

The third Book, being likewiſe tranſlated 
from the ſame Author, contains ſome Princi- 
ples and Problems in Geometry , formerly 
thought deſperate, now briefly explained in 
Ezzliſh, conſiſting o! the Subject, Principles, 
and Method of the Mathematics, and of Alge= 
braical Operations ; likewiſe of a new me- 
thod of treating of Solids and their Superfi- 
cies, by the efficient cauſes; with ſeveral 
other things. 

The fourth Book contains the Science of 
Aſenſuration , ſhewing how to meaſure all 
kind of works relating to Building, to wit, 
Carpenters, Glaſters, Painters, Plaſterers, Maſons, 
and Brickliyers works, &c. the Contents 
whereof may be ſeen more at large in the fol- 
lowing Table. 

The-ffch Book contains the meaſuring of 
Superficial Plains, wherein is ſhewn how to 
meaſure Triangles of all kinds, Rectangled F:- 
exres whole Sides are equal or unequal,Circles, 
Ovals, Pyramids, Conzs, &c. In brief, it ſhews 
how to find the Content of all kind of Super- 
ficial Figures, whether they be regular or 1rre- 
gular, each Propoſition having a Figure or 
D1agram belonging to it, for the more caſter 
underſtanding how to reſolve it. 
| b1s 


To the Reader. 


This fifth Book alſo ſhews how to meaſure 
Land lying in any form, and how to reduce 
cuſtomary Meaſure into Statute Meaſure, and 
the contrary, &. 

The ſixth Book contains the meaſuring of 
Solid Boates, ſhewing how to meaſure Timber 
and Stone, ec. allo how to find the Solid Con- | 
rents of Pyramids, Cones, Cylinders, Spheres, © 
and other ſuch-like Solids, eaclry Propoſition | 
having a Diagram (or Scheme) belonging to 
it, for the readier attaining the Reſolution of 5 
the Propoſition. In 1t is alſo contained the 
Science of Gargizg, or meaſuring Liquid Veſ= | 
ſels, and how to find their Contents in Wine | 
or Ale Gallons ; and likewiſe how to find the | 
Contents of Brewers Veſſels, Tuns, or Fats, in | 
Gallons, and to reduce them 1nto Barrels ; all 
which I have drawn into a Pocket Volume. 

This Treatiſe thus finiſhed I preſent thee 
with, deliring thy friendly Cenſure and Ac- 
ceptance of theſe firſt Fruits of my Labours ; 
as alſo to paſs by ſuch Faults as may poſhbl 
have eſcaped the Preſs, or my ſelf: And in G 
doing, thou wilt oblige him, who 1s 


A Friend to all that are 


Mathematically encliz'd , 


HYSSSLS SSSSOSSAS 
T1 A R L E 


To the ſeveral 


CHAPTERS, PROPOSITIONS, 
and SERIES, of the Whole "TREATISE. 
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The CONTENTS of the Firſt Book, being 
the Rudiments of GEOMETRY. 


0% I RL > 
Defin. 1. F @a Point. Page 1 
Defin. 2. Of a Line, and its 
kinds, ibid. 
Defin. 3. Of 4 Superficies. 2 
Defin. 4. Of the Extreams f a Superſi Ces, ibid, 
Defin. 5. Of Angles in general. 3 


Defin. pF Of right Anzles, and perpendicular Lines. ibid, 
Defin. 7. Of obtuſe cr blunt Aneles, alſo of acute or 


ſharp. ibid, 
Defin, 8, Of 4 Circle. thid. 
Defin. 9. Of the Diameter of a Circle, - ibid. 
Defin. 10. Of the Semidiameter or Radins of 4 Cir- 

cle. ibid, 


Defin, 11. Of a Semicircle. ibid. 
| Dehin, 


The TABLE. 
Defan. 12. Of Trilateral, or three ſided Figures, Pag.4. 


Defin. 13. Of an Equilateral Triangle. ibid, 
Defin. 14. Of an Iſoceles Triangle. ibid. 
Defin. 15. Of 4 Scalenum Triangle. ibid. \ 
Defin. 16. Of Triangles, according to the Quality of 
their Angles. ibid. 
Defin. 17. Of the Baſe of a Triangle. 5 
Defin. 18. Of four ſided Fignres in general. ibid. 
Defin. 19, Of a 2uaarate, or Square. ibid, 
Defin. 20. Of an Oblong, or long Square. ibid, 


Defin. 21. Of a Rhombus, or Diamond Firure, ibid. 
Defin. 22. Of a Rhomboides,or Diamond- like Fignre.ibid. 


Defin. 23. Of a Parallelogram ibid, 
Defin. 24. Of Trapeziums. ibid, 
Defin. 25. Of Parallel Lines. LDide 
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Rom a Point given in 4 ſireight Line, to rife 


Prop. + 


a Perpenaicular. Page 6 
| Prop. 2. To raiſe a Perpendicular on the end of a Line. 7 
The ſame to perform another way. ibid. 


Prop. 3. To raiſe a Perpendicalar on the end of a Line, 
having little or no Paper beyond the end of the Line 


whereon you are to raiſe the Perpendicular. 8 
Prop. 4. Upon any Angle given, to raiſe a Perpenaica- 
lar: ibid, 


Prop. 5. To let fall a Perpendicular upon a Line given, | | 
and from a Point above the Line. 


ba. Prop. 6. By a Point given, to arary a Line parallel to a 


right Line grven, two ways. ibid. || 
Prop. 7. To cut aright Linen two equal parts. IO 
Prop. 8. To cut aright-lined Angle tn two equal parts.1! 
Prop. 9. To make 4 Triangle af three right Lines. ibid. 
Prop. 


The TABLE. 


Prop. 10. By a Point in a right Line given, to make 
right-lined Angle cqual 10 an Angle given, Page 12 
Prop. 11, To make 4 Paralielogram equal to a Triangle 
given, in an Angle equal to a right-lined Angle g1- 
ven. ibid. 
Prop. 12. Upon a right Line given, to make a Parallelo- 
gram, at a right-lined Angle given, equal to a Tri 
angle grven. I 3 
Prop. 13. Parallelograms ſtanding upon equal Baſes and 
the ſame Parallels, are equal one to the other. 14 
Prop. 14. Triangles flanding upon the ſame Baſe, and 
between the ſame Parallels, are equal. ibid. 
I Prop 15. If a Parallelogram have the ſame Baſe with a 
Triangle, and be between the ſame Parallels, then #s the 
Parallelogram double to the Triangle. I5 
| Prop. 16. Upon a ripht Line given, to make a Parallelo- 
gram equal to aright-lined Figure piven,at a right-lined 
Angle given; and from hence us eaſily found the exceſs, 
whereby any right-lined Figure exceeds a leſs right- 
lined Figure. FE 
Prop. 17. 1n right angled Triangles, the Square which is 
maae from the ſide that ſubtends the right Angle, is 
equal to both the Squares which are made of the other 

two ſides that contain the right Anole. 1 
Prop. 18. To make one Square, whoſe Area or Content 
ſhall be equal to two given Squares, or to three given 
Squares. | 18 
Prop. i9. Two unequal right Lines being given, to make 
a Square equal to the differences of the two Squares of 


the given Lines. I 
Prop. 20. Any two ſides of aright anzled Triangle being 
k:own, to find out the third. ibid, 


Prop. 21. To deſcribe a Circumference that ſhall touch 
any three Points given,ſo they be not in aright Line 20 


The TABLE. 


Prop. 22. To deſcribe an Oval pon a length given. 


Page 21 
Prop. 23. To divide 4 ſtreight Line into as many equ:1 
parts as you pleaſe. ibid, | 
Prop. 24. To deſcribe an Oval equal in length to the firſt 3 
Oval, not riſmg ſo high. y © g 
Prop. 25- Another way to deſcribe Ovals. 23 % 
Prop. 26. To deſcribe an Oval, according to any length © 
and breadth given. ibid. X 
Prop. 27. To find the Center and both Diameters of any | 
Oval. 2. 4- 4 
Prop. 28. To dcſcribe an Oval with a pair of Compaſſes, | 
to any length and breadth given. 25 i 
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Diereſſion concerning Ellipſis or ovaller Arches, | 
ſhewing bow to deſcribe them, and male Monlds 
for them, relating to Bricklayers. Page 26 
To deſeribe ſbrecoht Arches, and make their Moxlds, 32 
To find the diminiſhing of the ſommering Mould by the 
Rule of Three, and likewiſe by Geometry. 37 1 
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The CONTENTS of the Second Book, } 
being a Garden of Geometrical Roſes, 
Prop. 1, 2. ()* cutting right Lines in extream and 
| mean Proportion. | Page 40 
Prop. 3. Of Regular Polygons. 49 
Prop. 4. Of the proportion of crooked Lines, to crooked 
Lines in the circumferences of Circles. 56 
Prop. 5,6, 7, 3. Of the Magnitude of an Arch of 4 
", 53 
2721 Prop. 
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The TABLE. 


Prop. 9. Of the diviſion of an Angle given. Page 72 
Prop. 10. Of Sines, Subtenſes, and other Lines, in the 
QUuaarant of a Cirele, 74. 
Prop. 11. An Arch of a Quadrant 1s equal to its Semi- 
diameter together with the T angent of 30 Degrees. 76 
Prop. 12. A rieht Line which cuts the Baſe of an Equi- 
lateral Triangle from any Vertical Point in the middle, 
is Seſquialter of the Tangent of an Arch of 30 De- 
ces. 
pho: 13. The difference between the greater and leſſer 
Sepment of a right Line being divided in extream and 
. mean Proportion, ts double the difference between the 
ſame right Line, and a right Line whoſe power 1s tot 
as 5 to 4. 79 
Prop. 14. If the Secant of an Arch of 30 Degrees be 
cut in extream and mean Proportion, the greater Seg- 
ment will be equal to the Scmidiagonal of a Quadrate 
made from the Sematameter. 31 
Prop. 15, 16. A digreſſion concerning the diſcord between 
the computation of Lines, of Superficies, and of Num 
bers, in the demonſtrations of Geometricians, 83 
Prop. 17. The ſide of an Icoſacdyon ts equal to the third 
part of the greateſt Semicircle in its own Sphere, B88 
Prop. 18. Of a Square equal to the Content of a, Qna- 
arant. 94. 
Prop. 19. Between aright Line piven, and the half of it, 
to find two mean Propertionals. I©00 
Prop. 20. Of the Center of Gravity of the Quadrant of 
4 Circle. 103 
Prop. 21. Of the Center.of Gravity of two Lines, one of 
which u an Arch of a Quadrant, and tie ether ts the 
Subtenſe of the ſame Arch, _ 206 


The 


The TABLE. 
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The CONTENTS of the Third Book, con- 
fiſting of ſome Principles and Problems in 
Geometry formerly rhought deſperate. 


Chap. 1. F the Subjet, Principles, and Method of 
the Mathematichs. Page 110 

Chap. 2. Of Reaſon, cr Proportion. 117 
Chap. 3. Of Alzevraical Operations. 122 
Ch p. 4. Of ſquare Figures, and ſquare Numbers. 125 

\ Chap. 5, Of Anzles. 132 
Chap. 6. Of the prop:rtion of a Perimeter to the Radius 
'of f the ſame Gircle. 136 
Chap. 7. Of mean Propertionals. 146 
Chap. 8. Of the proportion of a Square, to the nad 
of a' hey inſcribed 17 it. I53 
Chap. 9. Of Solids and their Supe: fictes. 158 

| Chap. #7 Of a new method of treatins of Sulid; Pr 
* their Superficies, by the efficient cauſes, 162 
Chap. 11. Of Demonſtration. I72 
Chap. 12. Of Fallacies. 176 
Chap. 13. Of Infunte. 202 
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The CONTENTS of the Fourth Bovuk, con- 
ltting of Meaſurize, 


Chip I. O* menſuration in general. Page 183 
Carpenters work, how meaſured. 189 


5 WA 3. Of ſuperficial or flat Meaſure, as relating to 
Carpente's work ;, ſhewing what a Dimenſion is, and 
how to caff up Tnnenſs: ens in Inches, Ig91 


How 


% | 
The TABLE. 
How to caſt up Dimenſions in Feet, and to reduce them 
into ſuperficial Squares or Yards. Page 193 
How to caſt up Dimenſions in Feet and Inches, and the re4- 
ſon of multiplying the Inches into the Feet demonſtr a- 
ted, both by Definition and Geometry, 196 
How to meaſure Roofs , two ways: likewiſe the meaſuring. 
of flooring and roofing of a Building that is wider at 
one end than at the other. 203 
How to meaſure a Gable end, and to find the length of 4a 
' Hip Rafter for any Building, likewiſe the Angles 
which the Rafters and Hip Rafters make, _ 205 
How to meaſure a Hipt Roof. 203 
Chap. 4. How to meaſure Glaſiers work , wherein is 
ſhewn how to multiply Parts of Inches into Feet and 
Inches by Vulgar Arithmetic, without reducing the 
Feet and Inches into the leaſt Denomination ;, proved 
to be true three ſeveral ways. 212 


How to ſet down Dimenſions in a Pocket-Book :, alſo how 
to make a Bill of meaſurement. 225 


Chap. 5. How to meaſure Foyners Work, aud redure it 
into Yards. 229 


Chap. 6. Of meaſuring of Painters TWWork, Plaſterers 
Work, ana Maſonry. 231 


Chap. 7. How to meaſure Bricklayers Work , and reduce 
zt to the uſual thickneſs. 233 
How to reduce Feet into Roods. 237 
How to make an Eſtimate for a Building from a Deſign 
given; alſo how to take the Dimenſions," and ſet them 
down in a Book, together with the method of caſting 
them up ; likewiſe how to ſubtrath ( or deduct ) the 
Windows and Door-ways out of the Solid Brick- 
work. 225 
How to meaſure Chimries the uſual way. 252 


# Notes 


The TABLE. 
Notes and Examples for the fpeedier caſting up of Di- 
| menſions. Page 254 
" , FSomeObſervations inthe meaſuring of Brick work. 2.5 7 
| How to know the price of any number of Feet (of Brick- 
work.) at any rate by the Rod; as alſo of Tyling or | 
Carpenters Work, at any rate by the Square. 260 
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The CoNTENTs of the Fifth Book, conſiſt- | 
ing of the meaſuring of Superficial Plains. | 


Chap. 1. Ea/uring of Plains, what. Page 266 | 
Prop.1. How to meaſure (or find the Con- 
tent of) a Rhombus, being a Figure like a Quarry of 


Glaſs. | 267 
Prop.2. How to meaſure a Trapezium, or four ſided 


Figure. 269 | 
Notes concerning meaſuring. 270 
Prop. 3. To meaſure any Tr1iangle. 271 
Prop. 4. The Side of an Equlateral Triancle being pt- 

ven, to find the Perpendicular Arithmetically, 272 
Prop. 5. The Perpendicul.:r and. one Side of an Equila- 

teral Triangle being tiven, to find the Content of 

that Trangle. 274 
Prop. 6. The Perpendicular and Biſe of a right-angled 

Triangle being given, to find the Content of that Tri- 

angle, 275 
Prop. 7. T be Perpendicular and Baſe of an Tſoceles Tri- 

angle being given, to find the Content of that Tri. 

angle. ED 276 
Prop. 8. The Sides of any Triargle being given, to find 

_ the Perpendicular Arithmetically, 277 
Prop. 9. The Side of a Regular Pentagon being given, 

to find the Content of that Pentagon. 278 
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The TAB LE. 


Prop. 10. The Diameter of a Circle being piyen, to find 
the Circumference thereof Arithmetically. Page 279 
Prop. 11. The Diameter and Circumference of a Cirels 
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Of GzoMErtRyY in general, 
F NEOMETRY is a Greek 


$6 word , and imports only the 
meaſuring of Land; and ſince 
ſeveral parcels of Lands are divided in- 
to various forms, it behoves him that 
would be efteemed a Land.meaſurer,to 
know how to meaſure all kinds of ſu. 
perficial Figures. But though the word 
import no more but Land ( or ſuperfci- 
al) meaſuring, yet under the name of 
GEOMETRY 15 compriſed the mea- 
luring of all kinds of ſolids. This Sci- | 
ence ( according to Hiſtory ) was firſt 
invented by the Egyptians, and the cauſe 
which put them upon inventing it, was 
the over-fowing of the River Nylus, the 
greateſt and longeſt River in the World, 
which when it over-flowed, waſhed a- 
way their Banks and Land-marks, and 
when the Waters were diſperſed, if-was 
B 2 


2 difficult matter for every man to know 
his own quantity of Land, inſomuch 
that it cauſed quarrelling and ftrife a- 
moneſt them, till at length through the 
induſtry of ſome ingenious Perfon Or 
Perſons, this Science of GE OMETRY 
was found out, which put an end to 
their quarrellings, . and reſtored to eve. 
ry man the ſame quantity of Land after 


the Flood, that he had before. 


In brief, GEOMETRY is a Sci- 
ence, whereby the quantities of things 
not meaſured are determined, by com- 
paring them with other quantities mea- 


ſured: 
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- Goint is a Body whoſe Quantity is fiot 
_ conſidered ; if conſidered, is that which 
—- 1s not put toaccount in Detnotiftration ; 
and 'is made with the point of the Com- 
paſs, of a Pen or Peneil or ſuck like, as the point 
noted by A. ; | 
IT. A Line is a Body whoſe Length is conſidered. 
without its Breadth, and is made' by the motion of a 
point from ore extream fo another. mls 
Extream, ſignifies the begitning or end'of a Line. 


Of Lines are Three Sorts, 


Firſt , Crooked or Circufar, Secondly, Streight 
or Right, Thirdly, Mixr. | 

1. Crooked or Circular Lines are thoſe which have 
a poſſibility of diduQting or ſetting far- 
ther aſunder their extreams, as the Line AH RB 


B 2 2, Streight 


2. Streight or Right Lines are thoſe which have nc 
poſſibility of diduRing or-ſetting farther aſunder their 
extreams, and therefore -is the leaſt Length between 
the two extreams; Plato defines a right line to be 
that whoſe extreams doth ſhadow all the 

middle parts, and is repreſented by the 
Line”BC. 2-1 "|; B—_ 


3. Mixt Lines are compounded of -" 


Streight and Circular Lines, as the Line @/ NID; 


III. A Superficies is that which hath Length and 
Breadth, the thickneſs-not-being conſidered ; and as 
a Line is produced by the Motion of a point, ſo a 
Superkicies is produGed tby. the Motion of a Line ſup- 
poſed to move tranſyerſly , that is to ſay, the Line 
AC being ſuppoſed to move ſide-ways to BD it will 


produce a Superficies ABCD. 


IV. The extreams of a Super- 
ficies are Lines. But of a Cir- 
cular Superficies a Line is the 
extream. 


V. An Angle is an inclination of two Lines, the; 
one to the other, the one touching the other, and! 
not lying freight forth at length. And of Angles 
there are three ſorts, namely Right-lined, Curve-lined' 

and Mixt. | ; 


Note. When an Angle is mentioned by three Let- 
ters, the middlemoſt Letter ſignifies the Angle in» 


i 
bl 
\ 


tended. Wo 
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. So ABC: Wa "Rn 
right linedAngle, ' 7% 


DEF is a Curve Z\ T1 
lined Angle, and ft No fool gn Ne aafiro qr 


Angle. WEE A WG: D:1 F G --6!; 


ing upon : a mas Lme ww makts, 

the Angles on cither ſide BCD; oj 

BCE equal; they are. called.r right IP 

Angles, and the right Line BC isD 

called a perpendicular Line to that upon which it is 

exceed, viz, DE. 
VII. An jo is aid ky E obtuſe or bluht when 

it 'is greater than a right e5 | 

and Lyn or ſharp when it is os 7 | a 


than a right Angle : So the Angle 
ABC-is ane. p"8le, ang 


Angle ABD ot, acute a 'C . 
V [1I. A Circle is a plain, Figure, comprehended 
by one Line',- being generated by the Motion of q 
Compaſs 6t'other.equiyalent means whereinall ri 
Lines drawn from the Cetitre to'the circumference 4 


of equal hgh iy: Centre is. aPoing exally in the. 
middle of th Clice. lofi 


IX. The”Diameter of a Circle is a right Line, . as. 
AB drawn by th Centre C, and being terminated 
by the circumference on either fide, divides the Circle 


into two equal Parts. 
X. The Semi- diameter is half the a CoA. 


DiametcR as AC or CB. 


XlI.- A Semicircle is ene half of the whole Ende 
B 3 XII. Tri- 


of GEOMETRY, Libil. 


4 
X II. Trilateral or three ſided Figures are thoſe 
and are 


which are contained within three right Lines, 


called Triangles, becauſe- three Lines: OS! joyned 


toge -1 at Angles, conſtitute three Ang 
I. / Of three ſided Figures, that which: hath 
thbec gqual ſides is called an _ Triangle, as 
the Triangle A BC. 
X I'V. But that which hath two fides alike equal, is 
called an Iſoſceles Triatigle, as CDE: 
X V. That Triangle w ole three des are — 


js called a Scalenvea, as E FQ;7 72 
Inſeiles. lo Sralenum.” 87 


Equilateral. 


xvi There 4 vet at onT 


a and arg: 
aged atrording ng : 


t A, 
jp one right 


Ang fern. rot 


"ane, Angle. 
bs xigoium ,or acute 
anled Tr angle, is that which hare  AGUEE An, 
gles, one Triangle C. 
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Lib.1. Of GEOMETRY. 


X VII. Inevery Triangle, two of the Lines bein 
taken for two ſides, the third Line remaining is ot 
led the Baſe, whether it be the lowerthoſt Line of the 
Triangle or not,. ſo that any one of the three Lines 
which incloſe a Triangle may be taken for the Baſe. 


X VIII. Of Quadrifateral or four-fided Figures, - 


there are ſeveral ſorts. 


X1X. A Quyadrate or Square; is that. which hath 
equal ſides and right Angles, as the Figure A. 


X X,: An Oblong hath the oppoſite ſides alikej\' and. 


right Angl $ the Figure B. Var? 
XX1. > Rhoibus or Diamond Figure hath four 


equal ſides, and twy'Angles acute, and two, obtuſe, - 


a C 
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XX111, AParallelogram is a four-fided Figure, 


whole oppoſite ſides,are Parallel, as the Figure. E.. _. 
XXIV. All other four-ſided' Figures are called 
Trapezia's of Tables, as*F. pea Pe Ab, 
RXV. Parallel Lines are ſuch, which being in the 
ſame ſuperficies, if produced wilf not meet, as G. £ 


= EIS 


Thus much may ſerve for Definition; 1 proceed now 
to Demonſtration and PraRtice, 
B 4 CHAP. 


go . 
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Note, That the Figyres belonging to the following Pros 
poſitions are #n the next folded ny | wy 


PRovp. I. Fig. I 


From a Point given in a ſtreight Line ta 
raiſe a Perpendicular that ſhall cut the 
ſereight Line at right Angles. 


| hs C be the Point propoſed in the Line AB, from 
F ' which a Perpendicular is to be raiſed. 
From the Point given C draw at pleaſure any: Se-: 
micirele, EF then from the Points E F you muſt;make, 
a Seation thus: open your Compaſſes to the diſtance; 
E F ſetting one Point in E with the other deſcribe 
the Arch 1G, then remove that Point of your Com- 
paſs, and ſet it in F ( keeping the Compaſſes at the 
fame-diſtance)) with the her Pine thereof deſcribe 
the Arch IH Whirh will interſ{e& or cut through the 
Arch' I G, fromwhich Interſe&ion at. I,. a Line being, 
drawn to the point C, will bePergendicular, and cut 
the Line A "at right Angles, ” i 


This Prop. may be performed, 4s in Fig, Il. 


By opening your Compals to any convenientdiſtance, 
and ſetting one-of the Points of the Compaſſes in the 
Point C, with the cther Point make the prick A, 
then turning the Compaſſes, keeping one Point wr 

3 


C, with the other Point make the prick B in the Line 
given, then ſetting one Foot in A, and opening the 
Compaſſes to B, deſcribe the Arch HI, alſo remove 
the Compaſſes,. and ſetting one Paint in Bj defcribe 
another Arch H K, from which Interſettion draw the 
Line HC, which will cut the Line AB at right 
Angles. | 


Pro?. 1. Fig. I Ll. 
To raiſe a Perpendicular at the eng of a Line. 


Ip the Line given be AB, and on the end B it 

L is required to raiſe a Perpendicular. | 
Set one Foot of your Compaſſes above the Line AB 

at pleaſure, as ſuppoſe at D, and opening the other 

Point till it Ray in-B, with this diſtance keeping the 

Point at D, deſcribe a Semicircle F BE, by the,Points. 

F and D draw the ftreight Line F DE, *and where 

that treight Line cuts the Circle as at E,: from thence. 

draw the Perpendicular EB 0 Moe 


To perform this Prop. another way. Fig. IV. 


.- the point B at the end of the Line AB be 
the Point from whence a Perpendicular is to be 
raiſed. | 
\ The Compaſſes being opened at pleaſure, ſet one 
Foot in the Point B, and with the other Foot deſcribe 
the Arch of a-Circle CDG, keeping the Compaſſes 
at the ſame diftance,ſfetting one Foot in C delcribe the 
Arch BD, then ſetting one Foot in D, deſcribe 
the Arch FEB and from the Point E draw the Arch 
I D, and from the interſe&ion of this Arch with the 
Arch FEB draw the Perpendicular IB. POND 


of GEOMETRY. Libcl, 
Pros. 11. Fig. V. 


To raiſe a Perpendicular at the end f a Lint 
baving little or no Paper beyond that end} 
of the Line whereon you are to raiſe thi 
Wpuorxwet 


Et AB be the Line given and B the end. v | 
Opening the Compaſſes at plealure, letting 
6ne Foot in B, with the other Foot deſcribe th}: 
Arch CD, then remove one Foot of the Compaſs, an@ 
ſet it in C, and interſeQ the Arch CD at E, then, 
fay a Ruter from C to E and firike a Line as E 
then ſet one Foot of your Compaſſes ( being at thely ' 
firſt diſtance) in E, and with the other Foot makeq 
Point or Prick in the Line EF at F, from whence draw, 
the Perpendicular F B. es 


ProeP LV. Fig.. VI \\ of 


Pie an Angle "hats to raiſe. a —_ 
cular. 


Et ABC bethe Angle given; ſetting one Foot 

of your Compaſſes in B deſcribe the Arch AC 
then opening the Compaſſes a little wider, and ſetting 
one. Point in' C. deſcribe the Arch DE, then remos 
ving the Point to A, interſe& the Arch DE at Þ 
from-whence Eraw the Perpendicular FB. | ' /. ir 


o |þ 


_  w——u_— TERA FU_TT —_TNSHC_M])cCq- CS oo__o uw _ y ww 2 nw a 


— 


PROP. 


as. Mt. Mts. MMM 
©. + 
- 

—- 


- A—— —_— —  — 


4a 


Lib. Of GEOMETRY. 
PrOgR. V. Fig. VII. 


Te let fall a Perpendicular upan a Line gi. 
LO 4 from a Point above the Line. 


xe the Line given be AB, and the Point given be 
C-ſetting one Foot of the: Compaſſes in C de- 
ſcribe the Arch -DE) and from D and E make the 


JrTEMEIN at F from whence draw the Linc C F. 


Pro P. VI. Fig, VIFI. 


Py a Point given to draw a Line parallel to 
a right Line given. * 


5p A' be the Point by which we muſt draw a Line 
which may be parallel to the pr Mu BC. 
w at pleaſure 'the Oblique ( or Diagonal ) Line 4. 
,'from the Point A draw the RF DE, and from 
he Point D defcribethe Arch- AF, then ſetting one , 
Port of the Compaſſes in the civen Point A, extend 
N Ly _ good part' of the given Line which 
interſe&ed by the Aich AF, with this diftance, ſets 
ng © Point of the: Compaſſes at the InterſeQion D, 
tend the other upon the Arch D E; and-where that 
Point'falls upon the Atch as at G, draw-a Line from | 
Point A through the Point at G, and it will be 


parallel to the Line BC. 


Another 


*. 0 Of GEOMETRY: Libil. 


Another way to draw a Parallel to the Line | 
_ BC. tig.IX. A 


The Compaſſes being ſet tothe ſpace you intend 
ſhall be between the two Lines ( otherwiſe any di. 
Rance will ſerve) ſetting one Foot on the end of the? 
Line B, with. the other Foot deſcribe the Arch DE; 
this being done, keeping the Compaſſes at the ſame 
diſtance, ſet one Point on the'end of the Line: Cj; 
and deſcribe the Arch FG, then draw the Line HI,' 
juſt to touch the uppermoſt part of. theſe two Arches, | 
and it wil] be parallel to the Line BC. | 


Proe. VII. Fig. X 
Tocut a right Line AB equally: in the endl 


" He Compa es being opened tq any diſtance. tht: 
A er than <p whole Liney, and logger. than 
the Line ; as ſuppoſe then opened from, A. to, £5104 
* xing one Point. ofthe Compaſs in. A, with Ek 
deſcribe the Arch D.E,, keepingthe Compa 
ſame diſtance ſetting. one-Foot in. B, .with-t 4p 
deſcribe the Arch, FG, and from the Interſe&ic 
(or cutting through) of theſe, two Arches, draw.the 
Ling 59s it will divide the Ling AB equallinegh 
middle E 


The Figures of the Propoſitions following, you var fn 
ix the next folded Page.to this, f 0 


ProOP. 


Libils Of GEOMETRY. «= 
| Pr oe. VIII. Fig. Xl. 


7 cut a right Lined Angle B A C into 
two equal Parts. 


2 Pening the Compaſſes at pleaſure ( viz. opening 
them to any diſtance) ſetting one Point of them 
Fn the Angle A, with the other Point deſcribe the 
Arch DE, then from D and E make the InterſeRi- 
[Wn at G, through which Interſe&ion and the Angle 
» draw the Line A G, which divides the Angle 

3 A C into two equal parts. 


PRoe. IX. Fig. XIT. 


o make a Triangle ABC of three right 
Lines, (viz. AB, BC, CA,) equal 
to three Lines given D. E. F. of which 
three Lines any two being taken and added 
together muſt be longer than the third Line 
remaining ; otherwiſe you cannot make a 


Triangle of them. 


| Irft draw the freight Line GH, then upon that 
& Line take G A equal to the given Line D, al- 
10 upon the ſame Line G H ſet the Line E from A 
o C; alſo ſet the given Line F from C to D, then 
opening the Compaſſes to G A, with one Pointin A 
deſcribe the Circumference G BC, this being done, 


| {et 


i2 Of GEOMETRY. Lb, 
ſet one Point of the Compaſs at C, and the other be} 
ing opened to D, deſcribe the circumference DB1, 
then joyn the Triangle where theſe two Circles inter. 
{e& which is at B,-and make; the' Triangle ABQ]| 
which is equal to the three Lines given D,E, F. 


ProOP.X. Fig. XIIL _. 

At a Point A in a right Line given AB, 0 
- make a right Lined Angle A, equal to 43 
right Lined Angle given D. 


Et one Point of the Compaſſes at D, and with 
the other deſcribe the Arch EF, then with the? 


Compaſſes being at the ſame diſtance, ſetting one; 


Point at A, with the other Point deſcribe the Arch 
BC, then take the Chord Line of the Arch EF (viz. 
the treight Line EF) between the Points of your 
Compaſles, and ſet one Point at B, and where the 0- 
ther Point toucheth the Arch BC as at C, by that 
Point draw the Line AC, andthe Angle A, will be 
equal to the Angle D. BS 16 


Pror. XI, Fig XIV. © 
To make a Parallelogram ABCD equal to 


a Triangle given E FB in an Angle 6 
qual to aright Lined Hngle given'G. 
T Hrough the Point E draw the LineiED patallel 


to the Line FB ( by the 6. Prop.) then upon 
the Point B raiſe the Line BD making the Angle 
: | at 


Lib.l. Of GEOMETRY. =; 


Sat B equal to the given Angle G, (as you were 
taught in the 10, Prop. ) then Biſc@ (viz. divide in 
the middle ) the Baſe F B as at A, and draw the 
Line AC parallel to BD, and the Parallelogram 
ABCD will be equal to the Triangle given EFB, 
Rand like the Angle given G. 


ProP. XI. Fig. XV. 


; [por a right Line given A, to make a Pa- 
= rallelogram FL at a right Lined Angle 
given C, equal to a Triangle given B. 


1 B* the foregoing Prop. make a Parallelogram FD 


equal to the Triangle B, ſo that the Angle 
GFE may be equal to the Angle given C; continue 
the Line GF till F H be produced equal to the gi- 
ven Line A; then by the Point H draw the Line IL 
parallel to EF, alſo continue the Line DE till it 
touch the Line HI, then draw the Diagonal Line 
IK till it meet with the Line D G being continued, 
then through the Point K draw the Line K L paral- 
ſel to GH, then extend or continue the Line E F 
unto M, and the Line IH unto L, then ſhall FL 
be the Parallelogram required, for the Parallelogram 


WEL is equal to the Parallelogram F D, and FD is 


equal to the Triangle given B, and the Angle MF H 
is equal to GF FE, and GFE is equal to the given 
Angle C. | | 


PROP, 
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Prko#. XIII. Fig. XVI. 


Parallelograms BCDA, GHFE ſand, 
ing upon equal Baſes B C, GH, 
betwixt the ſame Parallels AF, BH o an. 


equal one to the other. F 


Raw BE and CF, becauſe BC is equal to Gus 
and GH equalto EF, therefore is BCF E 
_Parallelogram. Whence the Parallelogram BCD! 
is equal to BCFE and that equal to GHFE which 
was to be Demonſtrated. 


 Proe. XIV. Fig. XVII 


Triangles BCA, BCD ſtanding upon t 
ſame Baſe B C, and between the [am 
Parallels B ©, E F, are equal one to th 
other. 


Raw BE parallel to CA, and CF parallel t 

BD, Nath is the Triangle BCA equal to hal 

the Parallelogram BCAE, and alſo equal to hal 

BDFC and that equal to the Triangle BCD whic 
was to be Demonſtrated. 


Pro? 
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PROP. XY. Fig. XVIII. 


Fr If a Parallelogram ABCD have the ſame 
4 Baſe BC with the Triangle BCE, and 
> be between the ſame Parallels AE, BC, 


then is the Parallelogram AB CD double 
to the Triangle BCE. 


Et the Line AC be drawn. Then is the Triangle 
\ BCA equal to BCE. Therefore is the Paralle- 
{Blogram ABCD equal to two fuch Triangles as BC A, 
Zand likewiſe alſo equal to two ſuch Triangles as B CE; 


{which was to be Demonſtrated. 


From hence may the Area ( or Content) of any 
Triangle BCE be found. For whereas the Area of 
the Parallelogram ABCD is produced by the Al-/ 
titude drawn into the Baſe, therefore ſhall the Area 
of a Triangle be produced by half of the Altitude 
drawn into its Baſe, or half its Baſe drawn into its 
Altitude; as if ſo be the Baſe BC be 8, and the 
Altitude 7, taking the half of the Baſe 4, and mul-- 
tiplying it by the Altitude 7, it produceth 28, which 
1s the Area or Content of the Triangle BCE; or 
otherwiſe if you take the whole Baſe 8, and half the 
Altitude 3 and an half, and multiply them, they pro- 


- il duce 23 (as before) for the Content. 
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ProP. XVI. Fig. XI X. 


Upon a right Line given F G, to make a Pa.. : 
rallelogram F L equal to a right Lined): 


«* 


F 
9 
%2 
% 


Figure given AB CD, at a right Line 
Angle given FE. li 


Eſolve the right Lined Figure given into two 
Triangles BAD, B CD), then make a Paralle. 
logram FH equal to BAD, {lo that the Angle Þ 
may be equal to the Angle E; ( as you were taught! 
at the XII. Prop.) FI being produced to K, make® 
the Parallelogram IL equal to the Triangle B CD. 
Then is the Parallelogram F L equal to F H more 
IL, and therefore equal to the Figure given ABCD 
which was to be done. | 


Schol. Fig. XX. 


Ence is eaſily found the the exceſs HE, where- 

by any right Lined Figure A, excceds a leſs 
right Lined Figure B; namely, if to ſome right Line 
CD both be applyed , and both the Trapezia's each 
of them being divided into two Triangles, and work. 
ing as before is taught, you will find the Parallelo- 
gram DF equal to the Trapezia A, and the Paralle- 
logram DH equal to the Trapezia B, fo that the Fi- 
gure A exceeds the Figure B by ſo much as the Pa- 
rallelogram GEFH contains. 


on IF Www CY Wy — 2 


PROP. 
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PRoOe. XVII. Fig. XXL. 


In right Angled Triangles BAC, the Square 
B E,, Which is made of the fide B C that 
ſabtends the right Angle BAC, us _ 
to both the Squares B G and CH Which 
are made of the ſides ABA ©, contain- 


ing the right Angle. 
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Oin AE and AD, anddraw A M Parallel toCF, 
becauſe the Angle DBC is equal to FBA, add 
KK the Angle ABC common to them both, then is the 
KK Angle ABD equalto FBC. Moreover AB is c- 
qual to F B, and BD equal to BC; therefore is 
the. Triangle ABD equalto F BC. But the Paral- 
lelogram BM is equal to two {ſuch Triangles as 
ABD, and the Parallelogram or Square BG is equal 
to two fuch. Triangles as FBC (for GAC is one 
right Line by the Hypotheſis) therefore is the Paral- 
lelogram B M equal to the re B G. By the 
ſame way of argument is the Parallelogram CM e- 
qual tothe Quadrate CH; therefore is the whole 
Parallelogram ( or Square) BDE C equal t# the 


two Quadrates BAGF and A CIH, which was to 
be done. 


C 2 PROP; 
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Prove. XVII. Fig. XXII. 


There are three uadrates or Squares given, 
whereof the ſides are AB, BC, CE, 


and it us required to make one Square ,} 
whoſe Area or Content ſhall be equal to the 
Area, of thoſe three Squares. 


Ake the right Angle FBZ, having the ſides 
infinite ( the meaning of infinite is to draw 

the ſides long enough, and of what length there is nc 
determination) And on theſe two ſides transfer AB 
and BC; that is to ſay, take the given Line AB be 
tween your Compaſſes, and place it from the Angle 
B to A; alſo take the Line given BC, and place it 
from the Angle B to C; joyn AC (v:z. draw the 
Line AG) then is a Square whole ſide is A C, equal 
to two Squares made of the two Lines A B and BC, 
then take the Line AC and place it from BtoX 
alſo take the third given Line orſide CE, and place 
it from B to E, then, draw the Line EX, then a 
Square being made whoſe fide is EX, is equal tc 
three Squares being made of the three Lines or ſides 
Siven 'AB, BC, CE, which was to be done. The 
truth whereof is manifeſted by Arithmetick ; for le 
the Line AB be 8 Feet in length, then the Line BC 
will be 5 Feet, and the Line CE will be 4 Feet 
and the Line EX will be 10 Feet and 6 Inches: Now 
the <quare of 8 is 64, and the Square of 5 is 25, and 


the Square of 4 is 16, which three Squares being FE, | 
ed 


Y 


Prop: 20:2t- 


H 
O 
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ded together produce 105, for the Area of the three 
given Squares; therefore the Square of the Line EX 
being 10 Feet and 6 Inches, is 105 Feet, and equal 
to the three Squares given. 


Prop. XIX. Fig. XXII. 


Two unequal right Lines being given AB, 
| BC; to make a Square equal to the dif. 


ference of the two Squares of* the given 
Lines AB, BC. 


Rom the Centre B, with the diſtance BA, deſcribe 
a Semi-circle, and from the Point C erect a Per- 
pendicular CE meeting with the Circumference in 
| E, and draw BE. Thenis the Square of BE ( or 
BA) equal to the Square of BC and CE. There- 

| fore when the Square of BC is taken out of the Square 
! of BA, the remaining part of the Square of B A will 
7 beequal to the Square of CE, which was to be done. 


PRoP. XX. Fig. XXIV. 


' 
4 


| Any two ſides of a right Angled Triangle 
ABOC being known, to findoit the third. 


J Et the ſides AB, AC, encompaſſing the right 
Angle, be the one 6 Feet, the other 8 Feet; 
Therefore whereas the Square of A B is 36, and the 
Square of AC is 64 which being added make 100, 
therefore ( as you were taught at the 17 Prop. ) the 
C 3 other 


"40 Of GEOMETRY. Lib.Il.? 
 - other ſide ſought for muſt be equal in power ( viz. ' 
being Squared) to the two qo ſides being Squa- } 

c 


red, which contain 100, who _— Root is 10 the; 
length of the ſide ſought BC; which was to be done.” 


Proe, XXI. big IL. 


To deſcribe a Circumference that ſhall touch: 
any three Points given, provided they are 
not in right Line ; ſuppoſe the Points 
given to be A. B. C. (the Figures of: 
this and the following Propoſitions you: 
will find in the next folded Page.) _ 


A 


FT Ake the diſtance between A and B between your 
Compaſſes, and ſetting one Point of the Com-? 
paſs on the Point by A deſcribe the Arch DE, then! 
with the ſame diſtance ſetting one Point of the Com-! 
paſs on the Point by B, deſcribe another Arch whick!' 
will cot the former Arch in the Points by 1, then laying” 
a Ruler to the Points by 1,where the Arches interſe&, 
draw a ſtraight Line F, G, this being done, take with” 
your Compaſſes the diſtance between the other Point 
C and B, and with this diſtance ſetting one Point in 
+ B, deſcribe the Arch H, I, then with the Compaſles” 
at the ſame diftance, ſetting one Point on the Prick by: 
C, deſcribe another Arch cutting the former in the: 
Points by 2, through- which Points draw anothey 
ftreight Line till it cyt through the firſt reight Line? 
asat G; I ſay G is the Centre from whence the cir- 
cumference A.B.C is deſcribed, which toucheth the 
three given Points. # 
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PROP. XXlI. Fig. II. | 
To deſcribe an Oval upon alength given A B. 


DX the given Line into three equal parts ( as 
the next Propoſition following will teach ) 
ACDB, ſetting one Point of the Compaſſes at the 
Point by C, with the diſtance C A deſcribe the 
Circle AEF, then with the ſame diſtance ſetting 
one Point by D deſcribe the Circle B E F, then draw 
four ſtreight Lines through the: Centres C and D, 
and the InterſeRion of the two Circles E and F; then 
ſetting one Point of the Compaſles in E, and extend- 
ing the other Point to I, deſcribe the Arch IH, 
then with the Compaſſes at the ſame diſtance, ſetting 
one Point on the Interſe&ion by F, deſcribe the Arch 
OP, which concludes the Oval. Nore, that I AO 
and HBP, are vulgarly called Hanſes, and 1H and 
OP, are called Scheams. 


Proe. XXII. Fig. IT. 


To divide a ftreight Line given AB, ito 
three equal parts. 


Rom the end A, draw at pleaſure the Line A C 
making what Angle you will, then from the 
| Fother end of the Line B draw the Line BD paral- 
* Flel to the Line A C, then opening your Compaſſes at 
* Ipleaſure, ſetting one Point in A, turn them three 
| times over the Line A C, which will make three Di- 
C 4 viſions, | 


"1 
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viſions, viz. EFG, then with the Compaſſes conti- 
nuing at the {ame diſtance, fetting one Foot in B, 
make three Diviſions on the Line BD, viz. HIK, 
then draw with a Ruler and the Point of the Com- 
pals a ſtreight Line from A to K, another from FE to 1, | 
alſo another from F to H, and another from G to B, 
and they being drawn, the given Line AB is divided 
into three equal parts; which was to be done. You 
may if you pleaſe divide the ſame Line or any other, 
into what number of equal parts you pleaſe, by di- 
viding the two parallel Lines AC and BD, into fo 


many equal parts as you would haye the given Line 
divided into. 


Pro. XXIV. Fig. IV. 
To deſcribe an Oval equal in length to thel 


firſt Oval not riſmg ſo high. 


Ivide the given Line A O into four equal parts 
( by the foregoing Prop.) in BCD, then taking 
one of thoſe parts between the Compaſſes; upon the 
Centres B CD, deſcribe three Circles; and thole 
two parts of the middlemoſt Circle that is without the 
two other Circles, divide in the middle at E and F, 
then from E to the Centre D, draw a ſtreight Line, 
and continue it to the circumference at 4, alſo draw 
another ſtreight Line from E through the Centre by 
B to the circumference, which wall cut it at 3 ; Like 
wiſe from F through the ſame Centres draw right 
Lines which will cut the two circumferences, the one 
in 2, the otherin 1. Then from the Centre F with 
the Radius ( or diſtance) F, 1, deſcribe the Arch 
1, 2, alſo from the Centre E with the ſame Radius 
deſcribe the Arch 3, 4, which concludes the Oval. 
PROP: 
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PROP, XXV. Fig. V. 
Another way to deſcribe Ovals. 


Pon the Line given deſcribe two Equilateral Tri- 
angles, joyn them together with one Common 
Paſe, ſo that they make a Rhombus ; then continue 
( or draw) the Line AC to 3, fo that C 3, may be 
ſix ſuch parts whereof A C'is five, viz. It muſt be the 
length of AC, and one fifth part more of it; alſo draw 
the Line BD to 2, that it may be the ſame length 
with A 3, allodrawBC to 1, and AD to 4, being 
all of one length : Then from the Centre A with the 
Radius A 3, deſcribe the Arch 3, 4. alſo from the Cen- 
tre B, with the ſame Radius deſcribe the Arch 1, 2, 
then from the Centre C, with the Radius C 1, de- 
{cribe the Arch 1, 3; likewiſe from the Centre D, 
with the ſame Radius deſcribe the Arch 2, 4, which 
will encloſe the Oyal; From theſe four Centres you 
may deſcribe Oyals, greater or leſſer as you pleaſe. 


PrRoP. AXVI. Fig. VI. 


To deſcribe an Oval according to any length 
and breadth given, 


] Ft the length given be. AB, and the breadth 
CD. 


Apply the two given Lines together, ſo that they 
may cut each other into two equal parts, and at right 
Angles in the Point E, then take halt the Line AB 

| between 


nm 
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between your Compaſſes, and ſetting one Point of the. 
Compaſſes in C, extend the other till it touch the } 
Line AB in K and L, which two Points are called; 
the burnins Points, in which Points drive two Nails: 
if you deſcribe it upon Boards, but upon Paper ag; 
here, two Pins will do; the Pins being ſtuck firm in the 
Points K and L, tick alſo another Pin in the Point: 
C, then take a Thread and encompaſs thefe three 
Pins in form of a Triangle, pulling 'the Thread tite,. 
tye the two ends of the Thread together by a knot at” 
C, then taking out the Pin at C, take a Pencil, hold. 
ing it cloſe to the inſide of the Thread, and carrying 
the Pencil round upon the Paper, about the Pins with: 
the Thread always ſtreight, the Ellipſis or Oyal' 
A CBD ſhall be thereby deſcribed. " 


PrRoe. XXVII Fig. VIL. 


To find the Centre and the two Diameters of 
an Oval. 


J] Et SETD be the Oval whereof the Centre and 
the Diameters are to be found. 
Within the Oval, draw at diſcretion the Parallel 
Lines EF,GH; cut theſe Lines into two equally in I and; 
K, draw the Line ]}K, cut it into two equally in L;! 
which is the middle Centre of the Oval; upon this: 
Centre L, deſcribe at pleaſure the Circle MNO, 
cutting the Oval in P and Q, from which Seftions! 
draw the right Line PQ, cut itin the middle in R,; 
from which, through the Centre L, draw the great! 
Diameter S T, and from the Centre L, draw the lef- 
er Diameter ELD parallel to the Line P Q, whicly 
as to be done. 


PROP: 
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PROP, XXVII. Fig. VII. 


To deſcribe an Oval with a pair of Compaſſes 
A to any length and breadth given, 


ſhall only deſcribe a Semi-oval, and according to 
the ſame rules, if you will, you may deſcribe the 
hole Oval. 

Let the length given be AB, and one half of the 
readth CD; divide AB into ſeven equal parts, 
hen upon one ſeventh part from A, asat E, raiſe a 
*erpendicular from the Line AB (wiz.EG). Alfo 
zt one ſeventh part from B, as at F, raiſe another 
eerpendicular F H; then divide the half breadth gi- 
en CD into fifteen equal parts, and take eleven of 
hoſe parts and ſet upon the Perpendicular from E 
0 G, and likewiſe from F to H; then taking the 
[ſpace between A and G, ſetting one Point of the 
FKompaſſes in A, deſcribe the Arch G i; keeping the 

ompaſles at the ſame diſtance, ſet one Point in G, 
ind deſcribe another Arch which will cut the former 
Fn the Point by i, from which Point with the Radius 

\ G, deſcribe the Semi-hans A G ;, This being done, 
ake between your Compaſſes the ſpace BH, and fet- 
\Fing one Point in B, deſcribe the Arch I, i, then 

emove your Compaſſes to H, and Interſe& that Arch 

the Point by 1, then ſetting your Compaſſes on 
Fe Point i, with the ſame diſtance deſcribe a part 
f the Oval B H, which part, as alſo the other part 

| G, are vulgarly called Semi-hanſes, becauſe it is 
ut a Semi-oval ( Semi, ſignifies half ) but if had been 

1 whole Oval, then the Scmi-hanſe above the Line 
A, 


' 
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A, and another Semi-hanſe below the Line A, bein 
Joined, is called an Hanſe from the Latin word Fan 
ſignifying a great Bellied thing ; The other part 
be deſcribed from G to H is called the Scheam, whh 
to deſcribe, continue or draw longer the half bread 
DC, and in that Line find a Centre, whereon ſettin 
.one Point of the Compaſſes, the other Point mz 
touch the three Points G, D, H, as on the Centre 
whereby deſcribe the Scheam G DH, which was 
be done. 1 


— 


Cnae. III. 
A Digreſſion concerning Ellipſus Arches. 


q 


7; fince Ellipſis or Semi-oval Arches being net 
ly wrought in Brick, ſhew very pleaſant; ati 
are ſometimes uſed over Gate-ways, and ſometimt 
over Kitchin Chimnys inſtead of Mantle-trees, I thin 
fit to write ſomething concerning them relating 
Brick-layers, making the Moulds, and dividing th 
Courſes. ; 
The Ellipfis you may deſcribe to what length ant 
height you pleaſe, either by the laſt Prop. or b 
the 26th. : 
We will ſuppoſe an Ellipfis Arch to be made 01 
a Chimney, whoſe Diameter between the Jaums 1 
8 Feet, and the under ſide of the Arch at the Kt 
to riſe in height 18 Inches from the level of the pla 
whence you begin to ſpring the Arch; - The heig 
or depth of the Arch we will ſuppoſe to be made. 
thi 


_——_M——__———_E_CLcCA LCs PTA TT. 


© SS SD SS ISS Sa Ss Su © © o? S+4% © SSSuS%S +4 


vo af 
- 


ib.I. Of GEOMETRY. 25 


> length of two Bricks, which when they are cut 
the ſeep of the Arch, will not contain above 14 
hes, and perhaps you muſt Cement pieces to man 


the Courlcs in the Hanſe to make them long enoug 


contain or hold 14 Inches, eſpecially if you intend 
make the Courſes of the Hanlſe, and the Courſes of 
> Scheam to ſeem alike in greatneſs on the undes 
> of the Arch. For if you make the Hanfe to come 
a true Sommering for the Scheam by that time that 

have ended the Hanſe, and are ready to ſet the 

Courſes of the Scheam : I he Mould, and fo like- 
e cach Courſe in the Hanſe, will be much leſs at 
> lower part or under fide of the Arch, then the 
puld or Courſes of the Scheam, as you may per- 


ve by the Hanle BK, in the IX. Fig. which way 


4 


working theſe kind of Arches is ſtronger, than to 
ke the Courles ſeem alike in bigneſs in Hanſe and 
eam, although it be not ſo pleaſing to the eye : In 
> IX. Fig. 1 will ſhew how to make one half of 
> Arch this way, and in the other half ſhew how 
make the Courſes in Hanſe and Scheam of a big- 
$ 


irſt, Deſcribe the under ſide of the Arch (v:z. the 
ipſis A DB, whole Diameter AB. is 8 Feet, and 
height CD 18 Inches) upon ſome {mooth Floor 
freight plaiſtered Wall or ſuch like; then continue 


gz. draw longer ) both the Lines AB, CD, cut: 


g each other at right Angles, then from A to E; 
d from B to F, likewiſe from D to G, ſet 14 Inch- 
the intended height of your Arch. Then deſcribe 
ther Ellipfis to that length and height after this 
ner: Lay a fireight Ruler on the Centre by I, 
on the joyning of the Hanſe and the.Scheam to- 
ner, as at R, and draw the Line KL, then ſet 

one 
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one Point of your Compaſſes in the Centre of the 
Hanſe at M, and open the other Point of the Com: 
paſſes to F, and deſcribe the upper Hanſe FL, like. 
wiſe ſetting one Point of the Compaſſes in the Centre 
by I, with the other extended to G, deſcribe the 
Scheam GL, ( although 1 ſpeak here of Compaſſes 
yet when you deſcribe an Arch to-its full bigneſs, yo 
muſt make vſe of Centre Lines or Rules; the laſt arc 
beſt, becaule Lines are ſubje& to ſtretch) then takin 
between your Compaſſes the thickneſs of a Brick, a 
bating ſome ſmall matter which will be rub'd off fron 
both beds of the Brick, with the Compaſſes at thi 
diſtance divide the upper Hanle from L to F into 
qual parts, and if they happen not to divide it int 
equal parts, then open them a ſmall matter wider, 
(hut them a ſmall matter cloſer, till it doth divide i 
into equal parts, and look how many equal parts you 
divide the upper Hanſe into, ſo many equal parts youſſ © 
muſt divide the lower Hanſe from K to B into likewiſe 
(or you may divide the upper Hanſe from the Centr: 
O, making a right Angle from each Sommering Lind, 
to the Ellipſis, as is ſhewn in deſcribing the freight” 
Arches following; atid from the Centre O, and the 
Diviſions in the upper Hanſe being thus divided, yo 
may draw the ſtreight Lines to the lower Hanſe, and 
not divide it with the Compaſſes ) through each off ; 
which Diviſions with a Rule and Pencil draw freight; 
Lines, then get a piece of thin Wainſcot, and make 
it to fit between two of theſe Lines, allowing whalfi. 
thickneſs for Morter you inrend , 'this will be the 4 
Sommering Mould for the Hanſe;z then divide theþj 
npper Scheam likewiſe , with the Compaſſes at the 
lame diſtance into equal parts, and laying a Ruler 0 


he Centre I, from each Diviſion in the Scheam oy 
1a 


a 
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draw ſtreight Lines to the lower Scheam DK, then 
make another Sommering Mould to fit between two 
of theſe Lines, abating ſo much as you intend the 
thickneſs of your Joints of Mortar to be, which if 
you ſet very cloſe Morters, the breadth of the Line 
will be enough to allow ; then laying the Inner edge 
of a Bevil ſtreight on the Line K L, bring the Tongue 
to touch the under fide of the firft Courſe of the 
Scheam, then take up the Bevil, and ſet that Bevyil 
Line upon the Sommering Mould of the Scheam , 
which Bevil Line ſerves for each Courſe in the Scheam : 
but you muſt take the Bevil of each Courſe in the 
Hanſe, and ſet them upon your Sommering Mould, 
and number them with 1, 2, 3, 4, &c. becauſe each 
Courle varies. eg 
.M Thus having made your Sommering Moulds, in the 
BW next place you mnſt make the Moulds for the length 
© of your Stretchers, and for the breadth of the Head- 
Kers and the Cloſiers; A piece of Wainſcot +7 Inches 
"long, and 3 Inches and an half broad will ſerve for 
Wthe length of the Stretchers, avd the breadth of the 
E Headers, the Cloſiers will be 1 Inch and 2 broad. 
K So the Cloſer will be half the breadth of the Head- 
Kcr, and the Header half the length of the Stretcher, 
Ewhich will look well. 
& lt remains now to ſpeak ſomething to the other part 
F- ff the Arch, to wit, A D, whoſe Courſes both in 
o$ anſe and Scheam run alike upon the Elliphis Lines, 
w nd ſeem of one bigneſs (although perhaps there may 
nl" ſome ſmal} matter of difference, by reaſon I have 
Wot divided the Courſes in this Figure from a right 
Angle, but every Courſe from the Angle, which it 
cs with the Ellipſis, which 1 choſe rather to do 
L tat ſo the Beyil of one Courſe might not ſeem to 
ruy 


[a 
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run more upon the Ellipſis than the Bevil of another, 
and the difference of the thickneſſes being ſo inconſi. 
derate is not diſcerned. ) 

Having deſcribed both the Ellipfis Lines A D, EG, 
divide each of them. into a like number of equal parts, 
always remembring to make each Diviſion on the up. 
per Ellipſis Line no greater than the thickneſs of the 
Brick will contain when it is wrought ; then through 
each Diviſion in both the Ellipſes draw ftreight Lines, 
continuing them 4 or 5 Inches above the upper EL. 
lipſis Line, and as much below the the lower Ellipſis 
Line, then having provided ſome thin Sheets of fine 


Paſtboard abcut 20 Inches ſquare, cutting one edgelſſ 


ſtreight, take one Sheet and lay the ftreight edge 
even upon the Line AE, ſo that it may coyer both 
the Ellipſis Lines, and being cut to advantage, it may 
cover 8 Courſes (or 9 of the ſtreight Lines) having 
laid it thus upon the Figure of the Arch, ſtick a Pin 
or two through it to keep it in its place, then lay z 
Ruler upon the Paſtboard to the 7, 8, or gth. ſtreight 
Line of the Arch, according as the Paſtboard be in 
bignels to cover them, and take a ſharp'Pen-knife, lay 


ing the Ruler upon the Paſtboard true to the ſtreightK 


Line ( whole ends being continued longer than the 
Arch is deep, as I diredcd before, will be ſeen beyond 
the Paſtboard) and cut the Paſtboard true to the Line 
then take another Sheet and join to it, and cut.it a 
you did the firſt, and fo continue till you haye cover 
ed the Arch from AE juſt to the Line DG, ſticking 
Pins in each Sheet to keep them in the places whert 
you lay them : Then deſcribe both the Ellipſis Line 
upon the Paſtboard, from the ſame Centres and Rad 
that you deſcribed the Ellipſis's under the Paſtboard 
and either divide the Ellipſts Lines with the Compaſſe 


AC 


& 
Jy 
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n the Paſtboard, or elſe draw Lines. upon the Paſt. 
\oard from or by the ſtreight Lines underneath whoſe 
nds you ſee; but the ſurer way is to divide the El- 
ipſis's on the Paſtboard,and draw Lines through thoſe 
iviſions as you did beneath the Paſtboard ; then 
ct 7 Inches, being the length of each Stretcher, from 
\ towards E, and from D towards G, and deſcribe 
rom the former Centres the Ellipſis oo through each 
>ther courſe on the Paſtboard, as you may ſee in the 
is. alſo ſet three Inches and an half, being the 
readth of the Header from. A towards E, and like« 
iſe from D towards G; allo ſet the ſame 3 Inches 
:nd an half from E towards A, and from G towards 
WD), and deſcribe theſe two Ellipſis Lines from the 
W:nc Centres through each Courſe which the Ellipſis 
W.inc of the Stretchers miſs'd ;. likewiſe draw in the 
W:nc Courſes, two other Ellipfis Lines one Inch and * 
Wrom cach of thoſe two Lines you drew laſt; which 
iſs the breadth of the Clofiers; thus one Courſe of 
thc Arch will be divided into two Stretchers, and the 
Fcxt to it into three Headers and two Clofiers through 
the whole Arch; this being done, cut the Paſtboard 
according to the Lines into ſeveral Courſes, and each 
Wother Courle into two Stretchers, and the Headin 
KCourlc into three Headers, and two Cloſters, exactly 
ccording to the {weep of the black-lead Lines, and 
Wmarce each Courle with Figures, marking the firſt 
Courſe of the Hanſe with 1, the next with 2, the 
Sthird with 3, and fo continue till you have marked all 
rFthe Courles to the Rey or middle, for cyery Courle 
Fdiffers ; you were beſt to mark the Jower Clofier in 
zach Courſe with a Cipher on the left hand of its 
rofown number, that you may know it readily from the 
feFppper Cloſier, and make no miſaker when you come 
p £c) 
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to ſet them, alſo the middle Headers in each Conc 
ſhould be marked beſides its own number, the thi 
neſs of the upper Header being eaſily diſcerned fro! 
the lower Header needs no marking beſides its off! 
number; The crols Joints, and likewite the under fi 
and upper ſtde of each Courſe muſt be cut Cir 
far, as the Paſtboards which are your Moulds dir. 
you. c 
If you will add a Keyſtone and Chaptrels to this 
Arch, as in the Figure ; let the breadth of the uppefW'c 
part of the Keyſtone be the height of the Arch, Mc 
14 Inches, and Sommer, from the Centre at I, ths 
make your Chaptrels the ſame thicknets that your loc 
er part of the Keyſtone is, and let the Keyſtoy® 
break without the Arch, {o much as you projet off< 
{ale over the Jaums with the Chaptrels. 
Other kind of Circular Arches, as half Rounds andÞ-! 
Scheams, being deſcribed from one Centre,are to plan" 
and eaſy, that I need lay nothing concerning then 
' But ſince ſtreight Arches are much uſed, and manfÞ® 
Workmen know not the true way of deſcribing then]** 
I ſhall write ſomething briefly concerning them. II" 
Streight Arches are uſed generally over WindowF®) 
and Doors, and according to the breadth of the Pic 
between the Windows, fo ought the Skeiw-back al 
Sommering of the Arch to be; for if the Piers bed. 
a Sood breadth, as 3 or 4 Bricks in length, then tit Lil 
ſreight Arch may be deſcribed ( as its vulgarly al nel 
led) from the Oxi, which being but part of a worg'®" 
is taken from the word Ox#g021m, lignifying an Equiyſi®* 
lateral Triangle with three ſharp Angles; but if th" 
Piers are ſmall, as ſometimes they are but the lengtif*" 
of two Bricks, and ſometimes but one Brick and al kg 
balf, then the breadth of the Window or more may" 


he 
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e ſet down upon the middle Line for the Centre , 
hich will give a leſs Skew-back or Sommering than 
he Centre from an Oxi. I will ſhew how to deſcribe 
hem both ways, and firſt from the Oxi. 

Suppoſe a ſtreight Arch 1 Brick and an half in 
eight to be made over a Window, 4. Feet in width. 
See Frp. X. ] wherein one half of the Arch is de- 
cribed from the Oxi, and the other half from the 
vidth of the Window. Let the width of the Win- 

low be A B; taking the width between the Compal: 
es,from A & Bas two Centres,delcribe the two Arch- 
5, Interſe&ing each otherat P, ( though 1 ſpeak 
ere of Compaſles, yet when you deſcribe the Arch 
'o its full bigneſs, you muſt uſe a Ruler or a Line, 
ſcarce any Compaſſes being to be got large enough. ) 
hen draw another Line above the Line A B, as the 
ine CD, being parallel to it, at ſuch a height as you 
intend your Arch to be, as in this Fzg. at 12 Inches; 
but moſt commonly theſe ſort of Arches are but 171 
Winches in the height, or thereabouts, which anſwers 
0 4 Courles of Bricks, but you may make thera more 
vr lels in height according as occaſion requires; then 
Waying a Ruler on the Centre P, and on the end of 
he Line A, draw the Line A C, which is vulgarly 
aVed the Skew-back for the Arch. | 
Lhe next thins to be done, is todivide thoſe two 
ALines AB and CD into fo many Courſes as the thick- 
{cls of a Brick will contain being one of them, which 
ome do by dividing the upper Line into fo many e- 
qual parts, and from thoſe parts, ang from the Cen- 
Are P, draw the Sommering Lines or Courſes; others 
vide both the upper and lower Line into fo many 
qual parts, and make no uſe of a Centre, but draw 
Fc Courſes by a Ruler, being laid from the Divifi- 
de L133 oNS 
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ons on the upper Line, to the Diviſions on the lower 
Line, both which ways are talfe and erroneous; [” byt 
this by way of Caution. |} 

Having drawn the Skew-back AC, take between 
your Compaſles the thickneſs that a Brick will con. 
tain, which I ſuppole to be two Inches when it i; 
rub'd, and ſetting one Point of the Compaſſes on the 
Line CD, {ſo that when you turn the other Point 
about it may juft touch the Line AQ in one place, / 
and there make a Prick in the Line CD, but do not t 
draw the Sommering Lines until you have gone over p 
halt the Arch, to ſee how you come to the Key off + 

« 
/ 


middle; and if you happen to come juſt to the 
middle Line, or want an Inch of it, then you may 
+ draw the Lines, but if not, then you muſt open: or 
ſhut the Compaſſes a little till you do. e] 
Then keeping one end of the Rule cloſe to thelſ a 
Centre at P, ( the ſureſt way is to ſtrike a {mall Nail a 

in the Centre P, and keep the Rule clole to the Nail) 
lay the other end of the Rule cloſe to the Prick that] 
you made on the Line C D, keeping the Compaſſes] t: 
at the ſame width ( viz. 2 Inches) tet one Point offf © 
the Compaſſes on the Line CD as before, {ſo that] {; 
the other Point being turned about may juſt paſs byſſſ a 
the Rule, and as it were touch it in one place (you] B 
muſt remove the Point of the Compaſſes upon theſſ c 
Line CD, farther or nearer to the Rule, until 1} 6 
juſt touch the Rule in one place) and ſo continueſf e 
with the Rule and Compaſſes until you come to theſſ / 
middle Line, and if it happen that your laſt ſpace] t 
want an Inch of the middle, then the middle of theſſl j 
Key-courſe will be the middle of the Arch, and the 
number of the Courſes in the whole Arch will be odd, 
but if the laſt ſpace happen to fall juſt upon the mic'dle 
Ling 


{ 
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Line EF, as it doth in the Fig. then the joint is the 
middle of the Arch { but if it ſhould happen neither 
to come even to the Line, nor want an Inch of it, 
then you muſt open or ſhut the Compaſſes a fmall* 
matter, and begin again till it doth come right ) and 
the number of the Courſes in the whole Arch is an 
even Number. 

Note, When the Number of a!l the Courſes in the 
Arch is an even Number, then you muſt begin the 
two fides contrary, viz. A Header to be the lower 
Brick of the firſt Courle on one fide ( or half) of 
the Arch, and a ſtretcher the lower Brick of the firſt 
Courle on the other {ide ( or half ) of the Arch : 
And contrariwile, if it happen that the Number of the 
Courles be an odd Number, as 25 or 27, or ſuch like, 
then the firſt Courles of each half of the Arch muſt be 
alike, that is, either both Headers or both Stretchers 
at the bottom. 

Thus having deſcribed the Arch, the next thing 
to be done is to make the Sommerins Mould, which 
to do, get a piece of thin Wainſcot ( being ſtreight 
on one edge, and having one fide Plained {mooth to 
let the Bevil ſtrokes upon ) about 14 Inches long, 
and any breadth above two Inches, then laying your 
Ruler, one end at the Centre P, and the other end 
} cven in the Skew-back Line, clap the ſtreight edge 
of the Wainſcot cloſe to the Rule, fo that the lower 
end of the Wainſcot may lye a little below the Line 
AB, then take away the Centre Rule, but tir not 
the Wainſcot, and laying a Ruler upon the Wainſcot 
juſt over the Line CD, ſtrike a Line upon the Wain- 
icot, then ſet one Point of the Compaſſes beins at the 
| width of a Courſe ( iz. 2 Inches) upon that Line, 
'F :9 that the other Point being turned about, may juſt 
D 3 | touch 
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touch the ſtreight edge of the Wainſcot, (as you did 
before in dividing the Courſes) then make a Prick 


on the Line on the Wainſcot, and laying your Cen. 


tre Rule upon it, and on the Centre P, draw a Line 
upon the Wainſcot by the Ruler with a Pencil, or 
the Point of a Compals, and cut the Wainſcot to that 
Line, and make it ſtreight by ſhooting it with a Plain, 
then your Wainſcot will fit exacly between any two 
Lines of the Arch;you may let it want the thicknels of 
one of the Lines, or {ome {mal] matter more, which 
is enough for the thickneſs of a Mortar ; The length 
of your Stretcher in this Arch may be 8 Inches and + 
and the Header 3 Inches and j, but if your Arch be 
but 11 Inches in- height, then make your Stretcher 

7 Inches and an half long, and the Header 3 Inch: 
ad : 3 One piece of Wainſcot will ſerve both for the 
length of the Stretcher, and the length of the Head. 
er, making it like a long Square or Oblong, whoſe 
ſides are 8 Inches &, and 3 Inches and 4. 

Then take a Bevil, and aying the inner edge of it 
ſtreight with the Line A B, and the Angle of the Be- 
vil juſt over the Angle at A, take off 'the Angle that 
the Skew-back Line AC makes with the Line AB, 
and ſet it upon the ſmoothed fide of your Sommering 
Mould for the Bevil ſtroke of your firſt Courſe; then 
drawing your Bevil towards F , ſtreight in the Line, 
until the Angle of the Bevil be juſt over the Angle 
that the ſecond Sommering Line makes with the Line 
A B;. when it is ſo, draw the Tongue of the Bevil to 
lye even upon the ſecond Sommering Line, (in brief, 
caule the Bevil to lye exactly on the Line A B, ind 
on the ſecond Sornmering Line) then take up your 


Bevil and lay it on the Mould, and ſtrike that Bevil 
Line on the Mould with the Point of the Compaſſes a- 
A £32 a Rs ' bout 
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zout half a quarter of an Inch diſtant from the firſt, 
ad that is the Bevil of the underſide of the ſecond 
ourle 3 proceed thus until you come to the middle 
Line EF, but after you have ſet 3 Bevil Lines upon 
your Sommering Mould, leave about 3 of an Inch be- 
tween the third and the fourth, and 1o likewiſe be- 
tween the 6: and the 7th, and the grh and 1oth, 
which will be a great help to you in knowing the 
Number of each Line on the Mould. 

The Moulds for the other half of the Arch, name- 
ly E B, arc made after the ſame manner, but the Arch 
is deſcribed from a Centre beneath P, as Q, which 
cauſeth a leſs Skew-back ( viz. BD.) 

The diminiſhing of the Sommering Mould to any 
Skew-back may be found by the Rule of Three, by 
dividing a Foot into 10 equal parts, andeach of thoſe 
into 10 parts, {o that the whole Foot may contain 
100 parts, then proceed thus, The upper Line CF, 
will be 309, that is, 3 Feet and almoſt one Inch, and 
the lower Line AE will be 252, that is, 2 Feet and 
an half an 352; and the upper part of the Sommering 
Mould will be 17 almoſt, that is, two Inches of ſuch 
whereof there are 12 in a Foot ;, having theſe three 
Numbers ( viz. 309, 252, 17 ) work according to 
the Rule of Three, and you will find 13 and £ of 100 
parts, that is almoſt 14. ({uch parts whereof there are 
100 Ina Foot, Line mealure ) for the breadth of the 
lower part of the Mould. 


You may likewiſe find it Geometrically thus. 


Having drawn the upper Line and under Line of 
the Arch,,as CF and AE, and drawn any Skew-back, 
as luppoſe AC in [| Fz7 ,X. ] make at diſcretion the 

| D 4 Angle 
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Pngle GCH in T['Fig. XI. ]- then take the uppe 
Line CF, and ſet it from C to F, alſo take the low 
er Line AE, and ſet itfrom C to E, and draw th 
Line EF, then” take the thickneſs of your Brick 
which ſuppole to be 2 Inches, and ſet it from F to 
and draw GH parallel to FE, I fay FG is th 
breadth of the upper part of the Sommering Moul 
and E H the breadth of the lowe® part. Then mak 
your Sommering Mould true to thoſe two Lines, - ani 
beginning m the middle Line FE, deſcribe t| 
ſtreight Lines by the Mould from the Key FE, unt 
you core to the Skew-back AC, and then take 0 
the Beyil Lines, and ſet them on your Sommerit 

Mould ; with which I conclude this Firſt Book of Get 


metry , being as it were an Introduction to thi 
which follows. 
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E 20 $; 


Of cutting a right Line in extream and mean 
Proportion. 


Et there be deſcribed a Square A B CD, 
and let cach fide be divided in the middle 
in E,F,G,H; and FE, GH, being joyn- 
ed, they will cut each other in the Centre 
of the Square at I. Likewile from the Centre D, 
fet there be deſcribed a Quadrant DA C, cutting FE 
and GH in K and X. 

' Laſtly, Let EX be drawn; I ſay EX is equal 
to the greater Segment of the right Line EF, orof 
the fide AB, being divided in extream and mean 
Proportion. 

Let FX be drawn, and with that Semidiameter 
deſcribe an Arch of a Circle Xz, cutting FE in 7z. 
Likewiſe with the Semidiameter EX,deſcribe an Arch 
of a Circle Xy, cutting the ſame FE in y, and let 
the right Lines Xz, Xy be drawn. 

Now the Angle EzX, is equal to thoſe two 
Angles zF X, FXz, becauſe theſe two Angles are 
within , the other is without the Triangle z F % 

ER ens | Again 


\ 
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Again,the ſame Angle E z X for the ſame cauſe is e- 


) 


qual to the two Angles Xyz, yXz. And Xzy 


and FXz are equal. Wherefore alto the two Angles 
XFz, and zX y are equal to one another. 


Therefore the two Triangles FX z, y X z have two 
Angles equal to two Angles of the Triangle zX y, 
and by conſequence three to three. Therefore they 
are Equiangled. Wherefore,as XF or EX, to X 2; 
lois Xz or Ry, to zy. Therefore Xz (orXy) 
is a mean Proportional between EX (or Ey)& zy. 
In the right Lines EX, FX, let there be taken 
Er, Fs, and either of them equal to Ez, or F y. Let 
rs, and sz be joyned. Then rX, Xs will be equal. 
Alſo rs will be parallel to the right Line EF; and 
therefore the Altern Angles rsy, Fys, and likewite 
the Altern Angles sry, Ezr, are all equal to one 
another; and Fsyr, and Ezsr, will be Rhombus's 
both alike. Therefore the right Lines Fs, s2z, ry, 
rE, Ez, Xy, are equal to one another. 

And becaule it is Fang 


' | manifeſt that Ry is B F Cc 
|= mean Proportional | 
between E y and Fg 
| zY; alſo F y, (equal — 
to Xy) will ba Wa — 
mean Proportional = 
* Pbetween Ey and z y. 
Therefore it will ] 
(be, as Ey, to Fy, 4 - " 
lo Fy, to zy; and A 
beng Compounded , My 
as Ey more yF, M 


? (thatis EF)toFy 
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I 


more yz (thatis Fz or Ey) ſolikewiſeis Ey, tolff 
Ez. Therefore EF is divided in z and y, {9 thafl 
the whole Line EF, apart Ey, and the remaining M 
part Ez; Likewiſe FE, a part Fz, and the remain. | 25 
ing part Fy, are continual Proportionals. There. | 1 
fore Ey, thatis EX, is the greater Segment of the N 
right Line E F, being divided in extream and mean 
Proportion, which was to be demonſtrated. Let him 
reprehend it that can. 
ANIMADFYERS. . 
: gt 
To him that rightly conſiders, it is a Paradox : Nei A 
ther Euclid nor any other hath taught this Whoſ]X 
ever thought, that right Line which joyns half oneſqu 
fide of the Square, with one third part of the Qua ſlel 
drant inſcribed within the Square, to be the greater} cq 
Segment of the ſide cut in} R: 
E= | extream and mean Pro-Jcq 
$ z- C + portion? Thoſe Segments 1s 
| K of all hitherto, have bear? 
ah f deſigned after this man-ſt® 
FL, ner. Produce the right|y 
TA5f. ' Line IE in M, ſo that 
q ' IE, EM may be equa, 
3 and I M equal to the fide 
A "——— | Moreover from the Cen 
Prop.1. | tre M, with the Radiy 
7 MH or MG, delſcribfJris 
1 an Arch ofa Circle, it wilſo 


cut off a part from EFJqu 


( ſuppoſe Ey ) equal toCt 
the greater Segment, But: 
chat the right Line E NW! 


ſhould 
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ſhould be equal, they never , nor any one did de- 
clare. Therefore, Reader, beware leſt thou truſt too 
much in an uncertain thing unadviſedly, for as much 
25 we take things near the truth for true things. Ex- 


amine the Demonſtration, and confer with true or ſurd 
Numbers, or conſult Algebraiſts, 


ConssEscrt. [. 


T He Lines sy, rz, being drawn about, will make 
the Figure of a Pentagon ( viz, a five ſided Fi- 
gurc) Xsy zr, Equiangled and Equicrural. For the 
Angles Xsr, Xrs are equal, becauſe the right Lines 
Xs, Xr arc equal; and either of thoſe Angles are e- 
fqual to the Angle at F, becauſe sr, F y are Paral- 
Flels; and the Angles rsz, rsy are either of them 
equal to the ſame Angle at F, becauſe Es, Fr are 
| Rombus's alike. Alſo the Angle yXz appears to be 
equal to the Angle at F. Likewile the Angle Xzr, 
(is equal to the Angle yNRz, becaule rz, Xy are Pa- 
frallcls. Lattly the Angles Xzs, Xyr, are cqual to 
the fame Angle yXz, becauſe the Baſes Xs, Nr, 
thy z are equal. | 

[ 

, CoONSECT. 11. 


He Square of the greater Segment E y, is equal 
x & to two Squares ( to wit) to the Square of thi 
efright Sine of 30 Deg. and to half the Square of 
Ifo many Deg. of the Line of Chords. For E1 is e- 
FIqual to the right Sinc of 30 Deg. And becaule ( the 
of Chord XK being drawn) the Triangle XK 1, is 
made Equicrural and right Angled, the Square of XI 
Nwill be baif the Square of the Chord-X R ; therefore 
ld E y, 
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Ey, thatis, EX being Squared, contains as much ag 
the Square of EI and X1 added together. | 


CoNSECT:. III: 
Ky 1s the half of 


B Ty FED Fl: cut FI in the 
middle at t; there. 

FA fore becauſe F y more 

| Ne... y1, and It more tF 
GI —JH are equal; By hoy 
WPF ' much Fy is greater 


| than F t, by fo much 
tI is greater than 


| 8 a | y I, But F y 1s great- 
| Prop. 1. ' | er than Ft, by lo 
"I much, as ty i. 


M | Wherefore alſo tT, 
MAS: that is Ft, is great- 
er than yl, by the 
ſame quantity ty. And Ft isdivided in K, as ti 
in y. For becaule Fy more yI, and IK more 
KF are equal; by how much F y is greater than IK, 
fo much is FR greater than y1, 
Therefore when as F t, is made equal to t y more 
v1; Ft will be divided in K, as tl in y. 
' Wherefore tK is equal to yl; and Ky equal 
tf-FK more yl. Therefore Ky is equal to the 
half of FI. 


"= 
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PROP. I 


One Segment being given of a right Line di- 
vided in extream and mean Proportion, to 


find the other. 


Et the right Line $iven be A B, being the great- 

er Segment of any right Line. Cut AB in the 
middle in D, and 'from the Centre D, with the In- 
terval ( or Semidiameter ) AD, deſcribe the Circle 
AFBE. Then to the Point A, raiſe a Perpendicu- 


— — 
E 


A 


bo y Prop:2. 
ey / ; : 
FITS 
SAY”, Cop 
| 


L 
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lar AC, equal to the given Line AB; and through 
the Centre D, draw a Line to the Concave Periphery 
CE; to which let A G bemade equal. 

I ſay the whole Line A G, hath the ſame Propor:- 
tion to A B, that AB hath to BG. For, becauſe 
( by the 36 of the third Book of Exclid) as EC, is 
to EF; fois EF, to FC. Allo as AG, together 
with his equal EC, is to AB and his equal EF, 
fo will A B, be to BG, and his equal F C, Where. 
fore ( by the definition of extream and mean Propor: 
tion) the right Line A G 15divided in extream and 
mean Proportion in the Point B. 

Again let BG be the leſſer Segment of any righ 
Line. Cut BG the given Line in the middle in C, 
And from the Centre C, with the Semidiameter CB, 
delcribe a Circle BM G, In which circumference, 
the Quadrant BM being taken, draw by the Point 
n the right Line MK, lo that Bn bea third part 
of the given Line. BG. Then draw BK and GK, 
and in the Line BK, take a part Bo, which ſhall be 
equal to the right Line Bn, draw the Line og—n, to 
which let there be a Parallel Line drawn, BL, cutting 
GK beins produced in L, Finally, raife a Perpen- 
dicular to GL in the Pdint L, which will cut GB, 
being produced in D. From the Centre D, with the 
{pace DB, deſcribe the Circte BLA, 1fſay, G Ais 
to AB, as AB to BG. | 

For becauſe the Angle BME infifts in the cir- 
cumference of the Quadrant BM, it will be half al 
right Angle, and being drawn from the right Angle 
BKG, it ſeaves half a right Angle nKG. And be-iſ 
cauſe the Angle BKG is divided by the right Line 
nK in the middle, the right Line K n, will cut the 

riht Line B G, lo that as Gn, is to n B; ſo will on 
XL 
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he to KB (by the 3 of the 6 of Euchd.) But Gn 
is by ConſtruQtion double to Bn. Therefore alſo GK 
is double to KB. And becauſe Bo is put equal ta 
Bn, the Angle onB will be equal to the Angle 
Bon. And becauſe no and BL are parallels, the 
Angle L BD will be equal to the Angle o nB. Like- 
wiſe becauſe LD and KB are Parallels and Perpen« 
diculars, the Angles DL B, and Bon will be equal. 
Likewiſe Bon and Bno are equal. Therefore 
DLB and Bno,are equal. But Bno .and DBHY 
are equal, therefore DLB and DBL are equal. 
Therefore allo the right Lines DL, DB being Chord 
Lines are equal. Likewiſe the Circle deſcribed with 
the ſpace ( or Semidiameter ) D B will paſs by the 
Point L. And becauſe DL is perpendicular to GL; 
GL toucheth the Circle BLA in L, Therefore it 


— *« 4 _ - — 
- 6 
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will be ( by the 36 'of the 3 of Exclid) as GA 
GL, ſo GL to GB. And AB is equal to the ai 
GL. (For whereas the right Line GK is double t 
the right Line BK, fo alfo the right Line GL, wil 
be double to the right Line LD.) Therefore in the 
fame manner the right Line B A is double, and fo 
that cauſe equal to the right Line GL. Therefor 
alſo it will beas GA, is to AB; ſo AB to B& 
and by conſequence we have added the other Segment 
of the right Line'given, &c. which was to be done, 

ANIMADV. 

Tee not wherefore he hath invented this new way , 
of cutting proportional Lines, unleſs perhaps from thy | 
he thought to find the greatneſs of the Circle, which 
he fhould ſeek for, by comparing the power of th: 
greater Segment, with the power of the Semidiame- 
ter, not before known. 

The Quantities of theſe Segments, nor the Square: 
of them cannot be exprefſed accurately by Numbers 
But their Proportion comes very nigh to the Pro 
Portion of 5 to 3; for if the ſide AB be 8 parts, 
the greater Segment will be almoſt 5, and the leſſer 
Segment almoſt 3 3; for 8, 5, 3 5 are continual pro- 
' Portionals; But they make a Line greater than the 
right Line AG by 5 part of the twenty fifth part ol 
the Line A B; So that the difference of the whole Line 
and his greater Segment, is a ſmall matter greater than 
Z parts of the whole ſide, and the greater Segment let 
than five eighth parts, but how much leſs is not eaſte to 
be diſcovered in the Diagram ( being it is ſmall. ) 

Alſo becauſe that greater Segment ſubtends + parts 
of the Quadrant. A C, the difference of the Segment 


from the Arch which it ſubtends could not eafily be di. 
Ringuiſhed, 


PROF. 
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PRO P. LIT. 
Of Regular Polygons. 
I a Circle given to deſcribe a Regular 
Heptagon. | 


WW Hatfocrer right Line, ſu ppole AB, let it be 
| cut in eight equal parts, NY exeof let AC be 
ſeven, Then from the Centre A, with the Semidia- 


meters AB, AC, deſcribe two Circles, Moreover, 
take one ei johth part of the Perimeter of the out- 


| 


| 
| 
d 


ward 
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ward Circle (to wit) BD (which is eafily done) And 
draw the Line A D, cutting the Inner Circle in E, 
which will cut off the eighth part of it CE. 

Divide the Arch BD in the middle in 4, and dray 
the Chord Lines B a, aD; likewiſe in the Arch CE 
apply the right Line Cb equal to B a, and again b 
equal to the ſame Ba or 4D, for they are _ 

 Ifayaright Line Cc being drawn, is the {ide of a 
Heptagon in the Circle CE. For becauſe AB is to 
AC, as8 to 7; ſoalſo the Perimeter of the Circle BD 
to the Perimeter of the Circle CE will beas 8 to 7, 

. Alſo becauſe the Sectors ABD,and ACE are alike, 
and the Triangles ABD, ACE are alike, both the 
Arch BD to the Arch CE, and the Chord BD to 
the Chord CE will be as 8 to 7. ; 

For the ſame cauſe the two Chords B 4, a D, will be 
- Cz, z;E the two Chords of the halt Arch CE, a 
tO 7. | 

Now becauſe (by conſtruion) both the Chords 
Ba, 4D, and the two Chords Cb, b.c, either to other 
and between themſelves are equal, and thoſe Chords 
will be to the two Chords of half theArch CE,as 8 tor, 
And likewiſe for the ſame reaſon the Arch Ce to the 
Arch CE as 8to7. Allo take Ab, Ac, and dray 
them through to the outer circumference in d and « 
thoſe two Chords Bd, de, will be to the two Chords 
Ba, aD, orCb, bc as to 7. | 

Again cut the Arch Ba in the middle in f, and 
draw A f cutting the Arch CE in g, and dray. the 
Chords Bf, Cg; likewiſe-cut the Arch BY in the 
middle in k, then draw Ak cutting the Arch CE 
in h, the Chord Bk will be to the Chord C þ, as $ 
to 7. And by canſequence, four Chords Ch to fout 
Chords Cg, as8 to 7. Likewiſe if two Arches C 

| X an 
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and Cy be cut in the middle, and their Biſegments 
cut ad infinitum, every Chord of thole, to every Chord 
of theſe, will be in proportion, as 8 to7. But the 
Chords thus taken infinite in any Arch are (all toge- 
ther) the Chord of the ſame Arch. *Wherefore the 
Arch Cc is to the Arch CE, as$to7. And the 
Arch Cc is the ſeventh part of the whole Perimeter 
by C. Therefore a right Line being drawn Cc, is 


CO Tl @ Cd ye 


the ſide of a Heptagon in the Circle by C. Likewiſe 
the right Line A' being drawn, will cut the ſeyenth 
part of the Perimeter by B. 

E 3 For 


— 
— 
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|  Forif every one of the Chords to every one of the 
Arches which they fabtend are not equal; thoſe ſeveral 


Arches and their Biſegments may be again BiſeQed, 


which is, contrary to the Suppoſition.” Therefore the 
{ide of a Heptagon is found, which was propoſed. 


\ ULoNns8ECT. -b 


From this Demonſtration appears a method of find. 
ing the ſeventh part of an Angle given. For if to an 
Arch given, of what limits ſoever, be drawn ftreight 
Lines from the Centre of the Circle; moreover the 
Semidiameter being divided- into 8: parts, and 7 of 
thoſe parts being taken, with that ſpace, and upon 
the Centre aforeſaid. deſcribe a Circle, the greater 
Arch will be to the leſſer, as 8 to 7. Wherefore two 
Arches of the greater Biſeed, to two Arches of the 
leſſer Biſe&ed will be as 3 to 7. Likewiſe their Chords 
will be as 8 to 7. Therefore two Chords of the great- 


er Arch-being applyed to the leſſer Arch, will deter- 
mine the exceſs of rhe ſeventh part of the leaſt Perime- | 


ter, above the eighth part of the ſame Perimeter. For 
it is manifeſt that the, Arch De, is the ſeventh part of 
the Arch Ce. - For whether the Arch of the Perime- 
ter be divided in-ſeven parts, or more or lefs, the de- 
monſtration will always be the ſame, , :. _. © 


.ConsscrT. I. 


An Arch being deſcribed with the Radius BC, is 
equal to the eighth part of a Perimeter -of a Circle, 
whoſe Radiusis AB. And to the ſeventh part of the 
Perimeter of a Circle, whoſe Radius is AC. And to 
a ſixth part of the Perimeter of a Circle, whoſe Radins 
is # parts of the right Line AB, &c, | . 1 

; | | EM 63 | et 
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Let us experience this our Method: in, known Paly- 
ons, an4ſee whether or ao by this, the ſideof an E- 
quilateral Triangle may be found: from a Tetragon, 
( viz. a SqUAre, ) 4 

From the Cen- 37 
tre A, deſcribe 
the Circle __ | B 
whole Quadrant 
is B oo Then | - 
draw the Chord f 
Line BD, which | 


is the = of a b Ko 

Square inſcribed FED % 

ok HS that Cir- dE | / / 

cle. Pq 
From the ſame -©- ia 

Centre A, with -—- _— 

theSemidiameter 


AE, (which let 


be to AB, as 3 to4,) deſcribe the Circle EFG; 
I then the Circle by B, will be to the Circle by E, as 4. 
tO 3. | 

Let the Quadrant BD, be cut in two in the mid- 
dle in C, and let the equal Chord Lines BC, CD be 
drawn. Then draw AC cutting EG in F, the 
Arch EF will be the eighth part of the Perimeter by 
E,* and equal to the Arch FG. 

Therefore both the Arch and the Chords B C, CD 
, Iwill be to the Arch, and to the Chords EF, F G, as 
4 to 3. 

Then from the Point E in the Circle drawn by F, 
, Japply E H, HI, being the two Chords BC, CD, either 
of theſe being equal to either of thoſe. Wherefore 
[the two Chords E H, H 1, are to the two Chords EF, 
E 4. F GG 
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FG as4to 3. That is, as the Arch BD to the Arch 
EG. Wherefore as the Arch EI to the Arch EG; 
{o is 4 to3. Therefore the Arch GJ, is the third Ma, 
part of the Arch E G, that is, a twelfth' part of the MC 
whole Perimeter drawn by E; and the Arch EI, at] 
third part of the ſame Perimeter. The Demonftrati- Wl a 
on is the ſame which concerns the Heptagon, which ME 
you have before in Pap. 50. Therefore the Chord a 
Line El being drawn, is the fide of an Equilateralſt: 
Triangle in the Circle drawn by E. © | 
'  Againlet us try the ſame method from a Hexagon to 4 
_——— = |; 
From the Centre A, with the Semidiameter ABM[ 
f 
c 


deſcribe the Circle BCD; and in that circumference 
from the Point B, apply the Chord Line BD equal to 
the Semidiameter AB. | | 

Then the Chord Line BD, will be the ſide of 2 
Hexagon drawn in the Circle by B. _ 


In the Se- 
midameter 
AB, take 
AE,which 

muſt beto 

AB, as 
to 6. And 

| from the 
| ſame: Cen- 
| tre A,with 
' theRadivs 
| A E de 
| ſcribe the 
; circleEFGE: 
' Then theſk 
—-—-_ _- _ Perimeter 
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by B to the Perimeter by E, will beas6 to 5. Let 
BD be cut by a right Line AC ( cutting the Circle 
drawn by E, in F ) inthe middlein C; and let the 
Chords BC, CD be drawn, equal to which apply 
the Chords EH, HI, in the Circle drawn by E. Then 
are the two Chords EH, HI, to the two Chords 
EF, FG, as the Arch B D to the Arch EG, that is 
as6 to5; and the Arch E1, to the Arch E G, as 6 
to5; and the Arch GI is a fifth part of the Arch 
EG, that is,the thirtieth part of the Perimeter; and the 
whole Arch E1, fix of thoſe thirty parts (that is, a 

fifth part) of the whole Perimeter drawn by E. The 
IM Demonſtration is the ſame as in the Heptagon. There- 
fore the Chord Line E1, is the fide of a Pentagon 
WM drawn in the Circle by E. 

Cor. 1. Therefore the ſide of a Pentagon may be 
found without the work of cutting the Semidiameter 
in extream and mean Proportion. -.. 

Cor. 2. As from the outward Circle to the inward, 

the Demonſtration hath proceeded hitherto; fo like: 
wiſe it may proceed from the inward Circle to the out- 
ward. As from a Triangle given, may be found a 
Quadrat (or Square) and a Pentagon from a Square, 
and a Hexagon from a Pentagon, and ſo of the reſt. 
\ For to the ſide of a Pentagon given E1, the two 
Chords EH, HI are given. Wherefore if to the 
Semidiameter AE, be added a fifth part of the {ame 
Semidiameter (towit) E B, and the Arch BD be 
deſcribed ; the two Chords E H, HI, will be equal 
to thoſe two Chords BC, CD, and equal each to 
other, and the Chord BD, the fide of a Hexagon in- 
ſcribed i in the Circle by HR 
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P Rr o re. IV. 


Of the Proportion of crooked Lines, to crook. 
ed Lines in the circumferences of Circles, 


*; S a Circle is deſcribed from a Semidiameter 

; with one Foot of a Pair of Compaſſes being 
fixed, and the other Foot carried about ſo alfo it may 
be underſtood to be deſcribed from a right Line given, 
being bent uniformly, that is, ſo as the Angles be al. 
ways equal ; from which certain flexion or bending, 
if the Angles be conceived to be infinite in number, is 
deſcribed a Circle, For a Circle in its nature, difler 
nothing from a Polygon of an infinite number of ſides, 
'* And bending is a departing from ſtreightneſs accor- 
ding to ſome Angle, which is crookednels. 

2. And the crookednels of ſome to other ſome is 
greater or lefler; and therefore crookednels is quan 
tity, and belongs to the Subje& of Geometricians, and 
chiefly to thoſe who write concerning the magnitude 
of a Circle,and the Inſcription of Polygons in a Circle, 
although concerning this thing, nothing hath been 
delivered to us from the Ancients. 

3. What Proportion an Angle in a circumference,to 
an Angle, in a circumference in the ſame Circle hath, 
the ſame Proportion hath the crookedneſs of the 
greater Arch to the crookedneſs of the leſſer Arch 
For ſince crookednelſs is no other thing than a bowing | 
(by an Angle in a circumference) from ſtreightneſs; It 
muſt be that the greater Angle makes the greater I 
crookedneſs. From whence it follows, that the crook: 
ednels of Arches in the ſame Circle, be to each other 


like their Angles. 
4. In or 
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* 4. In divers Circles the crookedneſs of the greater 
Perimeter, is leſs than the crookedneſs of the lefler 
Perimeter, in the Proportion of the Radius to the Ra- 
dius, or of the Diameter to the Diameter reciprocal. 
For in great Circles, as'in the great Circle of the Earth 
no crookednels can be diſcerned in a long ſpace, but in 
a Ring it is eycry where diſcerned ; therefore jn indif- 
ferent Circles,the leſſer Circles have the greater crook- 
edneſs, for this very cauſe, becauſe the Diameter isleC. 
ſer ; which is manifeſt 'by the light of nature. -' ©. 
5. ( If the Proportion of an Arch in a circumference 
he the ſame to the Perimeter that the Radius is to the 
Radius) Any ſame Chord ſubtends a greater Portion of 
his own Perimeter, than of a greater Perimeter, ac- 
cording to the Proportion of the greater Perimeter to 
the leſſer. | | gs 
| For the cauſe wherefore the ſame right Line, ſub- 
tends a greater part of the leſs Perimeter than of the 
greater, is the only and eſſential greater crookedneſs 
f the ſame Line, being bowed in the leſſer Peri. 
meter than when it is bowed in a greater Perimeter. 
Therefore if the crookednels of a lefſer Arch ro the 
crookednels of a greater Arch in a Semicircle be as 8 
to 7, the Chord which {ubtends the eighth part of the 
greater Arch, will ſubtend the ſeventh part of the Se- 
mi.Perimeter of the leſſer (1 ſay in a Semi-circle, be- 
cauſe the crookedneſs of a Perimeter beyond a Semi- 
Ircle proceeds a contrary way, and becauſe the Sub. 
enſes of the Arches, which together with themſelves 
n a Semi-circle encreaſe ; but beyond a Semicircle they 
ll decreaſe. ) -- 
6. Alſo therefore an Angle in the circumference of 

r {{lefler Perimeter ( becauſe the Subtenſes are equal ) 
_ Fill be to an Angle in a greater Perimeter, as the 
a Preater Perimeter to the leſſer. ' PROP. 
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A mean Proportional between the Semidiame. 
ter of a Circle, and * parts of the ſame i 
equal to > parts of the fourth part of the 
Circle. 


Eſcribe a Quadrant 
” ofaCircle DAC 
| and compleat the Quz 
| drat ABCD, in th 
| fide DC, take DT þse 
ing two fifth parts 0 
the ſide DC, and be 
tween DC and DI, 
Tet there be taken 
mean Proportional Dt 
{o that DC, DR, DI 
may be continual Pre 
. portionals; alſo deſcridt 
the Quadrantal Arches RS, TV; Then the Arch T 
is two fifth parts of the Arch CA. 
I fay the Arch T V, and the right Line DR ar t 
equal. D 
Let it be ſuppoſed that there is a right Line give 
equal to the Arch AC, and from it deſcribe a Qui 
drantal Arch (viz. with the right Line given bein 
Radius, deſcribe the fourth part of a Periphery ) tit 
Line DC, CA, and the Quadrantal Arch above C! 


are continual Proportionals. , 


Let there be writ a part DC, C'A, the Arch above CA 
Andunder theſe DR, RS, the Arch above RS =; 
Again under theſe DT,TV, the Arch above T Y y 


fan —— kk RD B53 — . + FI” bad A LY pow, A RA RD pms £2my 


Lib. II. ROSES. ” 9 

Then the Antecedents to the Confequents will be 
through all the Orders or Ranks forward, as the Semi- 
diameter to the Arch of a Quadrant, and backward, as 
an Arch of a Quadrant to the Semidiameter. 

Therefore as DC to RS, fois RS to the Arch 
above T V; therefore DC, RS, and the Arch a- 
bove T V will be continual Proportionals. And be- 
cauſe DC, CA, and the Arch above CA are like- 
wiſe continual Proportionals, and have the firſt Ante- 
| cedent DC common; the Proportion of the Arch a- 
bove CA tothe Arch above T V, will be (by the 
28 of the 14 of Euclid) in Duplicate Proportion of 
MCA to RS; and for the ſame cauſe the Arch above 
MRS, isa mean Proportional between the Arch above 
CA, and the Arch above TV. Now if DC be 
| greater than RS, likewiſe RS will be greater than 
the Arch above T V; and the Arch C A greater than 
the Archaboye RS. Wherefore, when as DC, CA, 
and the Arch above CA are continual Proportionals 
the Arch above. TV, and the Arch above RS, and the 
Arch above CA cannot be continual Proportionals, 
© becauſe it is Demonſtrated to the contrary. Therefore 
DC is not greater than RS. | 

Againlet RS be ſuppoſed to be greater than DC; 
then the Arch above RS will be a mean Proportional 
between the Arch aboye I V, and the greater Arch a- 
 bove CA. Therefore the inconvenience will return, 
Wherefore the Semidiameter DC is equal to the 
g irch RS; and by conſequence the Arch TV, that is 
two fifths of the Arch CA, and the right Line DR are 
g <qual,that is,a mean Proportional between the Semidi- 
ameter and two fifth parts of the ſame, 1s cqual to two 
F fifth parts of the fourth part of the circumference of 
4 the Circle, Which was to be Demonſtrated. 


PROP, 
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PR oO P. VI. 
' Et there be deſcribed a Quadrate ABCD, 4 


let it be cut in the middle both ways by EF: 
-GH, alſo let it be cut by the Diagonals AC, Bnf: 
| 


( concurring in the Centre 1) four ways. 
' Moreover, between DC and two fifth parts there. 
of, let there be taken a mean Proportional DR, and 
join AR, cutting EF in 4, let it be produced untitff « 
it meet with the ſide BC being produced in 6. | 
, - I fay that the right Line Bb is Quintuple to (iz, | 
five times as long as) the right Line E a, or the fifth 
part of the Arch AC (or it may be thus rendred, 
the right Line Bb is equal to the Quadrantal Arch 
AC.) | 
Becauſe the Triangles ADR, ABb are alike, and 
the Arch of a Quadrant deſcribed from DR: is equal 
to the ſide DC, or A B, likewiſe the Arch deſcribed 
from AB will be equal to the tight Line Bb. There- 
fore whereas DR 1s two fifth parts of the Arch AC, 
and by conſequence Bb five of thoſe fifths; Bb will 
be five times as long as the right Line Ea, which is 
the half of the right Line DR, and the fifth part of 
the Arch AC, or the right Line Bb, Which was 
to be Demonſtrated. 
Therefore if in the ſide BC, be taken a part By, 
equal to Ea, that part Bz being five times repeated 
will end in 6b. 


A Compendious Expoſition. 


gs tabs 4 tas 4 
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If two right Lines whatſoever have a mean Propor- 
tional between them, which is equal to the fide AB, 
it will be as the Arch AC to one of them, fo rect 

bg NE: Sp procally 
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ally the other of them will be to two fifth parts 
of the ſame Arch AC: as in example, becauſe the 
fide AB is a mean Proportional between, the Arch 
AC, and two fifths of the ſame ; and the ſame a mean 
Proportional between the Diagonal Line AC, and 
fl the half of it DI, The right Angle under the Arch 
AC, and two fifth parts of the ſame, will be equal to 
| the right Angle under BD, and the half of it DI. 
18 Therefore as the Arch AC is to his Diagonal AC, 
18 or BD, fo will the half Diagonal DI be to DR. 
And as the half of the Arch AC, to the half of the 
Diagonal, fo is the half Diagonal to DR. 


CONSECT, 


From hence appears the magnitude. of the eighth 
part of the whole Perimeter. For if to the right Line 
IN DR, be added Rz, being a fourth part of DR, the 
| whoſe Line D z, will be five of thoſe ten parts, that 
JN is half the Arch AC. For when as DR is two fifths, 
that is, four tenths, D z will be five tenths. 


P RO P. VII. 
F He ſame Lines continuing, draw the right Line 
Þ DF. Ifay DF is a mean Proportional between 


the whole Arch AC and his half. 
; Draw the right Line Rr parallel to the ſide BC, 
cutting the Diagonal DB in 7, and DF in 4. Then 
becauſe DF cuts the fide BC in the middle in F, the 
right Line Dd will cut the right Line Rr in the 
middle in 4d. Let LN be drawn Parallel to the ſame 
ide BC, cutting DF in e, and the fide DC in N. 
Then DN and NL will be equal, and either of them' 
equal to the Semidiagorial D1, and NL will be divi- 
Mccd in the middle in e. Theres 
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Therefore becauſe by the Compendious Expoſition of 
the precedent Prop. Dz, DN, DR, are continual 
Proportianals; If with the Radius D z be deſcribed 
an Arch x f, it will cut the rightLine NL in e; like. 
wiſe if with the Radius DN be deſcribed an Arch of 
a Circle NI it will cut the right Line Rr in d. 
Then deſcribe the Quadrantal Arch NI O, which 
( as it is ſhewn ) will paſs through 4d. Then hecauſe 
DR is the Radius of a Circle, whole fourth part of 
the Perimeter is equal to the fide DC; the right Line 
D4d or DN will be the Radius of a Circle, whoſc 
fourth part of the Perimeter is equal to the right Line 
DF. But the right Line DN 1s the Radius of 
Circle, whoſe fourth part of the Perimeter is the Arch I b 
it lelf NIO. | | 
Therefore the right Line DF, and the Arch NIQK« 
are equal. And the Arch N1O is a mean Proporti  t! 
onal between the Arch AC and his half, therefor t! 
alſo the right Line D F is a mean Proportional, &«ſ 1 
which was to be Demonſtrated. GE; ſi 
Cor. If from a Point z be drawn a right Line z5 
parallel to the ide BC, cutting the Diagonal DB in 
c; Dc will be equal to DF. For DC will be: 
mean Proportional between the double and ſimple 6 


Dz. Likewiſe it is made appear that D z is equil 
to half the Arch AC. 


Fo Mey oy, 
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The Arch AC, that is the right Line Bb, is? 
mean Proportional Between the fide DC, and tit 
Quintuple of ( viz. a Line five times as long as) tit 
half fide BF: For ſeeing that two fifths of the (il * 
DC; theright Line DR, and five of thoſe fifths of th 
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ide DC are continual Proportionals; If the Proporti” 
on be continued, DR, DC, and the mean Proporti- 
onal between DC, and the Quintuple of the half fide 
BF will be continual Proportionals. Therefore a Qua- 
drate being made or drawn from the right Line Bb, 
is equal to ten Quadrates drawn from the half ſide 
BF. From whence allo it follows that a Quadrantal 
Arch being deſcribed from the Arch AC, being ex- 
tended-in a risht Line, is Quintuple to the halt ſide 
BE, 


ConsEcT. Il. 


The ſame Lines remaining, to the ſide AD let there 
be added in a dire@ Line,D g, equal to the right 
Line Dz, that is equal to the Arch CL; moreover 
cut the whole Line Ag in the middle in h, then from 
the Centre h, with the Radius hA, or hg, deſcribe 
the Arch of a Circle AY, cutting the fide DC in Y, 
Then DY will be a mean Proportional between the 
ce DCand Dz. And a right Line YQ being 
MW drawn Parallel to the fide BC, cutting the Diagonal 
DB in Q, YQ will be the fide of a Quadrant 
1 ( from Archimedes Demonſtration) equal to the Seor 
iMDCL, or an eighth part of the whole Circle delcri- 
[IF bed from the Semidiameter DA. 


Contetcr. FI. 


From hence it follows, that the Arch AC t equal to the 
Compound of the ſide B GC ani a T angent of 30 Degrees. 
For becauſe DC is a mean Proportional between 
the Arch AC and DR; ifto DR, and DC. there 
be taken a third Proportional, it will be equal to the 
ol ide BC, together with the Tangent of 20 Deg, 
pe þ | 


But 
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* But the Diagram muſt be renewed (or drawn aney) 
Therefore let A BCD be a Quadrate, and let it þ 
divided into four «qual parts by the right Lines EF, 
GH, alſo let it be divided into four equal parts hy 
the Diagenal Lines AC, BD, concurring in th, 
Centre I. Alſo draw the Quadrantal Arches AC, 
BD cutting EF and GH, in K and X. 

* Produce the Lines BC, GH, and let there be tz 
ken the right Lines CL, HM, either of them being 
equal to half the ſide, and let BM be joined. Ther 
BM being taken as a Semidiameter, with it, from the 
Centre B, deſcribe an Arch of a Circle, cutting BC, 
being produced in 7. Then becauſe BL. being {qua 
red, contains as much as nine Quadrates (or Squares) 
made from the half fide, and LMHC one of then 
quadrates. Alſo the right Line BM, that is, Bz be 
ing ſquared (to wit, a quadrate being drawn with four 
Lines, each of them being the length of Bz) that 
Quadrate contains as much as ten Quadrates made 
from the half ſide CH, and therefore Bz is equil 
to the Arch AC, or BD. 

Draw AK and produce it. to the fide BC in Þ; 
AP will be a Secant of 3o Deg. and BP a Tangent 
of 30 Deg. and AP the double of BP. To the fide 
BC add Ck equal to BP, and the whole Line BK 
will be compoſed of the fide BC and a Tangent of 
30 Deg. BP or Cz. 

It remains therefore to be Demonſtrated, that z and 
k meet in the ſame Point. 


R r, cutting the DiagonalLine BD in 1. 


Let A 5 be joyned 'cutting DC 'in R; andy. 
with the Radius DR, deſcribe a Quadrantal Arclſſhj 


L 


d | 


an 
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From the Centre T with the Radius T D, deſcribe 
Wn Arch of a Circle cutting BC in S, and produce 
ST to the ſide AD in S; thenare DR, DT, TS 
equals. wp ALI 
"Then becauſe AB isa mean Proportional both be- 
'Mtveen AP and EK, and between Bz and DR, like- 
Ewife between the Diagonal BD and its half CI; it 
*Ewill be as Bz (or the Arch AC) to BD, ſo CI 
\Fto DR or ST. And likewiſe as BD to AP, fſore- 
|Eciprocally EK to DR or ST. Wherefore if there 
be taken in the ſide B C, a certain right Line equal to 
ER, ſuppoſe the right Line By, and from thence to | 
the ide AD bedrawn yt parallel to AP, it will be 
Of: B; to yt, fo By to ST. Whetefore the right. 
Mfline yt will paſs by T, and y I will be equal to 
dT, which is abſurd. Then BS is equal to EK; 
and Ss equal to AP. Therefore becaufe AP is c- 
P ual to DK, DK will be parallel ro S 5, Then 
2, a5 
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is Bk to Dk, {0 1s BS to ST. Therefore B; and 
Bk are equals, which , was propoſed. | 


SonsEceTs.-1Y: 


From hence it follows, that the right Line HR 
(which is the difference whereby two fifths of the 
Arch AC exceeds the half Gde DH) is equal to FR 
the veried Line of 30 Degrees. 

For if in the fide AB, there be taken A V equil 
to EK, and with the Radius AV be deſcribed an 
Arch of a Circle, cutting AP in Y, the Arch VY 
will be equal to the half fide BF or BY, and A! 
. equalto AV; and therefore BY will paſs to -, an 
the fame BY will be a Tangent of 3o Degrees in the 
Circle, whoſe Semidiameter is AV or EK. The 
produce VK to the Diagonal AC in z, V z wil 
be equal to EK. Wherefore a Perpendicular being 


dropt down from the Point. S, it will paſs through |; 
an 
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and x; and B x being produced to the {ſide DC in di 
Cd will be equal to Cz. But Sx is equal to hal 
the ſide, and therefore z x equalto Kz. © 

In the ſide CD, let there be taken the right Line- 
Ca equal to DR, and let ab be drawn' parallel to 
the ſide BC, cutting z x produced in 6, and let V b 
be joyned. Then becauſe as Bz is (that.is BC more: 
the 1angent *Cz ) to the Secant Bd, fois BS to 
DR, that is to Sb; and as BC: to the Tangent Cd, 
ſoVz to Sx; itin Sx produced, be taken 2b equal 
to Sx, zb will be a Tangent of -30 Degrees in the 
Arch deſcribed from V z. | 

Then joyn V &, it will be equal to the fide | B C; and 
becaule zb is a 1angent of 30 Degrees in the Circle, 
whoſe Radius is Vz, and C4 a Tangent of 30-De- | 
Srees in the Circle, whoſe Radius is AB; Bd and 
V b will beparallels;and joyn V b equal to the fide BC, 
and BC more C @ will be equal to the right Line Bz. 

Then becaule it is as BC more-C4 (that is Bz) to 
Bd, lo Vz to DR; and as the fame Bz to Vb, ſo 
Vb to DR, and Sb will be equal to DR. For theſe 
two Analogies can no way be conſtituted in any other- 
Point of the right Line $S x. -, 

Then the equals DH being taken from DR, and 
zb from Sb, there remains HR, Sx, both equals; 
but Sz is equal to FR. Wherefore HR, FK, are 
cquals. | 

Cor. Joyn Rr it will pals by x. 

Allo from hence it follows (V z being produced to 
DC in e) that the right Line Re is double to the 
difference between GB the half ſide, and the greater 
Segment AB divided in extream and mean proportion. 
For ( by the firſt Cor. of this Prop. ) the fourth part of 
the ſide A B or DC, is equal to the right Line FR, 


F 3 together 


together with the difference between the half ſide, and 

the greater Segment of the ſide. Wherefore half the 
ſide, that is, 4 e, is equal to the double of F K, and 
to the double of the difference between the greater 
Segment of the ſide and the half ſide. But 4R is double 
to FK ; wherefore Re is double to the difference be- 
tween the greater Segment of theide and the halt fide, 


P R O Þ. VIII. 


4A Gaindeſcribe a Quadrate A B CD, alſo deſcribe 

A. a Quadrantal Arch BD; and to the ſide BC, 
ſet there be added Ck equal to a Tangent of 30 De- 
grees, and let the right Line. Ak bedrawn, more- 
over in the ſide AB, let there be taken A. equalto 


the 
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the right Line Ac, being made equal to the greater 
Segment of the ſide AB (divided in extream and mean 
Proportion). Then draw ab parallel to thefide BC, 
cutting Ak in 6. | 

I ſay the right Line 4b, is the ſubtenſe of two fifth 
parts of the Quadrantal Arch k ms, deſcribed with the 
emidiameter Bk, and thoſe two fifths equal to the 

fide AB, 
For becauſe A a is the greater Segment of the (ide 
BC, being divided in extreami and mean Proportion, 
it is alſo the ſide of a Decagon in a Circle, whoſe Se- 
midiameter is AB (by the 4 Prop. of the 14. Elem. 
of Euclid ) and ſubtends the tenth part of the whole 
KPcrimeter, that is, a fifth part of the half Perimeter, 
that is, two fifth parts of the Arch B D, 

Therefore-ſince it hath been ſhewn, that the right 
Line Bk is equal to the Arch BD, it will be, as AB 
to Aa, fo Bk ( that is, the Arch BD) to ab. 

Wherefore ab is the greater Segment of the right 
Line Bk divided in extream and mean Proportion. 

Apply to the Arch km, the right Line kp, equal to 
ab; Then the Arch k p will be two fifths of the Qua- 
drantal Arch k m, which is the firſt. But the Arch 
km ( by the 4 Corol. of Prop.7 ) is equal to five half 
ſides of a Quadrate from AB. Wherefore the Arch 
k p is equal to the ſide A B, which remained to be 
Demonſtrated. 


CoOoxnitcT; Ht; 


If to the ſide B C there be added a right Line. C1 
equal to A a, and from the Centre B, with the Infter- 
val BI be deſcribed a Quadrantal Arch } z, allo joyn 
Bp being produced to /, in 0: The Chord Line 7s 
F 4 being 
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being drawn, it will be equal to the Arch k p, or the 
ſide AB. For (by the 5 Prop. of the 13 Elem.) the 
fide BC will be the greater Segment of the whole 
B/. Wherefore the ſide BC ſubtends two fifths of 
the whole Arch 1z. Therefore ſince the Angle kB 
is two fifths of the Angle k B m, likewiſe / o will be 
two fifths of the Arch 1z. Wherefore the right Line 
{o which ſubtends the Arch / o, is equal to the fide 
BC, and the ſame equal to the Arch kp. 


I 
t 
f 
t 
C 
( 
4 
t 
t 


CoNSECT. Il. 


From hence it is manifeſt that both the Quadrate it 
ſelf ABCD, and all the right Lines from the Cen 
tre A to the ſide BC ( if the work be produced 
are cut from 4b ( if the work be produced) in ex 
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tream and mean Proportion. For the Quadrate 
ABCD is divided in the ſame Proportion whereby 
the fide AB isin a; likewiſe from the ſame ab are 
divided all the right Lines drawn from A to B C 
(when the work is produced) in the ſame Proporti- 
on whereby A B was civided in a, Wherefore T by 
the 2 Prop. of the 14 Elem.) they are divided in ex- 
tream and mean Proportion. 

Cgr. From hence a manifeſt and brief method ap- 
pears of finding Proportional Segments of right Lines 
of what kind foever. As: for example, if the greater 
Segment of a Secant of 30 Degrees be ſought. Nraw 
the Line AK, and let it be produced to the fide BC 
in G, which is the Secant of 30 Degrees; it will cut 
the right Line ab ind, and Ad is the greater Seg- 
ment, and the reſidue is the lefſer Segment. Or elle 
the SeQtion of a Tangent of 30 Degrees being ſought, 
which as aforeſaid is half the Secant, and the fide of 
2 Cube inſcribed in a Circle, whoſe Diameter is AB. 

Take the half of Ad, that is ad, it will be the 
oreater Segment, and the remaining part of the Tan- 
gent will be the lefler Segment. Likewiſe, if AF 
be to be cut according to the ſame Proportion, draw 
AF itwill cut ab in e, and Ae will be the great- 
er Segment, and eF the leſſer Segment; and the half 

of Ae the greater Segment of the half of AF, 
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To cut an Angle given, into any Proportion 
given. 


| BY the Angle given be BAC, and let the Pro: 
&&f portion given be as AB to AD. Let the 
Arch ADE be deſcribed, and cut the Arch BC in 
the middle in F. Wherefore AF being drawh, it 
will alſo cut DE in the middle (ſuppoſe) in G, 
Then the Chords BF, DG being drawn, they wil 
be between themlclves as the right Lines AB, A D, 
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Apply the two Chords DG, GE, to the Arch BF ? 


in I and K, fo that the Chords BI, 1K may be equals 
to the Chords DG, GE, and either to other; alſo draw 
the Lines AI, AK, of which ARK cuts the Arch DE 
in L, and AI cuts the ſame Arch in M. 
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I fay the whole Arch BC being thus divided in K, 
That the Arch BC (or the Angle given BAC) is to 
the Arch BK (orto the Angle BAK) as the right 
Line AB to'AD. | 
For the Chord BK is to the Chord DL, as AB 
to AD. Alſoas the two Chords BI, IK, to the two 
Chords BM, ML, fois AB to AD. But the two 
Chords BI, IK are by conſtruQion equal to the two 
Chords D G, GE. Wherfore the two Chords DG, 
GE are to the two Chords D M, DL, as AB to AD. 
But as two Chords DG, GE, to two Chords D M, 
DL, ſo is the whole Arch DE, to the Arch DL, 
Which I thus make appear. 

If the Arches BI and IK becut in the middle in 4, 
and b, likewiſe the Arches DM, ML being cut in the 
middle in c and 4d; and the Chords of the Biſegments 
in the Arch BK being drawn; likewiſe the Chords of 
the Biſegments in the Arch DL; alſo theſe will be as 
AB to AD, and they will always be ſo, if the Biſeg- 
ments of the Biſegments proceed infinitely. Allo the 
ſame is true in the BiſeQions of the Arches KC and 
LE. But the Chords of the Biſegments infinite in num- 
ber are equal to the Arch itſelf. For if all the Chords 
were leſs than all their Arches, there might yet a Bi- 
ſection proceed ; which is contrary to the ſuppoſition. 

Therefore the Arch DE isto the Arch DL, as the 
Arch BC tothe Arch BK, as the given Line A B, 
to the given Line AD, and ſo alſo the given Angle 
BAC to BAK. Therefore the Angle given BAC 


lscut in R, in the Proportion given of AB to AD. 
Which was to be done, 


PROP, 
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Of Sines, Subtenſes, and other Lines in thi 
Quadrant of. a Circle. 


T Tangent of an Arch of 22 Degrees and * is e ſl © 
qual to the excels whereby the Diagonal of 1M ; 
Quadrate exceeds the ſide of the ſame. : 
| Let ABCD bea Quadrate, and in it a Quadrar, 

tal Arch Inſcribed B D, cutting the Diagonal AC iſ : 
N. Then AN is equal to the fide AB. I ſay:NC 
is equal to the Tangent of an Arch of 22 Deg. 3. 


Prop-|10. n. 12. 
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Deſcribe the Quadrantal Arch AC, cutting the ' 
Diagonal DB in M: Alfo draw MN, it will-be P 
rallel to the ſide BC, and MN being produced to ; 
both the files AB, DC, in L and O. Then DO wil : 

[ 


be equal to the Sine of an Arch of 45 Degrees, or . 
the 


the half Diagonal DI, Let the Quadrate AB CD, 
be cut by the right Lines EF, GH, interſeQting at I, 
four ways. Then is DO a mean Proportional be- 
tween the whole fide DC and his half DH. Where. 
foreas DC to DO, fois DO to DH.; and like- 
wiſe the difference CO to the difference OH. 

Likewiſe CO and NO are equal, becauſe the 
Anglesat C and N are half right Angles. Where- 
fore NC is in power double to CO; allo CO isin 
power double to OH (being double in power, figni- 
fes that a Quadrate whoſe ſite is CO, contains as 
much again as a Quadrate whole fide is OH); for 
when the fide DC is in power double to DO, and 
DC, DO, OH continual Proportionals; CO is in 
power double to: OH; therefore allo HO, OC, NC 
are continual Proportionals, becauſe N c is double in 
power to CO. 

Draw the Chord DN; then the Angle ODN will be 
an Angle of 22 Deg. 3. Alto the Chord DN cuts the 
right Line GH in R, and HR will be equal to HO. 

Likewiſe becauſe.R H, NO, NC are continual Pro- 
portionals in the Proportion of the ſide DC to DO, 
the Chord DN being produced to the fide BC in P, 
will cut the part CP equal to the right Line N C, 
being equal to the exceſs of the Diagonal above the 
ide. Wherefore a Tangent of an Arch of 22 Deg. 3, 
is equal to the excels of the Diagonal, &c. which was 
to be Demonſtrated. - | 

Cor. From hence it lows, that the right Line BP 
off i5 <qual to the double of CO. For it from the Centre 
| C, with the Interval CD an Arch be drawn, cutting 
of CA in a, 4N will be double to IN, and Aa equal 
1 to NC, therefore when as aC, and BC be equal, 
likewiſe a N, that is, the double oi CO will be equat 
to BP, PROP. 
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Tangent of an Arch of 30 Degrees, togethet 
A with a Tangent of an Arch of 22 Deg +, are 
"equal to the ſide of a Quadrate BC. 

Divide the Arch MC in the middle in b. Then 
either of the Arches Cb, 6 M will be an Arch of 22 
Deg. *, and Db will paſs by N. Alſo MK is a third 
part, that is, two ſixths of the Arch CM. Then when 
as MK isa thirdpartof MC, and Mb an half, the | 
Arch MK will be double to the Arch K 6b. 


B We = DT C 
I _ O 
T 
a AY” / > | 
G © | 
| N) 
| a 01 
 Prop-|10. n. 12. . | th 
yy .£ y k 
Then the Angle BDK is $ixth part of the Angle » 
CDM, that is, a twelfth part of the right Angle. 4, 
Produce Db to the ſide BC in P. 4 


Then becauſe the Angle AKD is two thirds, that FJ: 

is cight twelfths of one right Angle, and the Angle I: 
KDP one twelfth ; If AK be produced until it meet I. 
D & being prgduced, which will happen in P. LF 
Where: 
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whereſoever it cuts in D b being produced, it will 


make with it an Angle equal to ſeven twelfths of a 
right Angle, becauſe the Angle KAB is equal to 
eight twelfths,and the Angle KDP to one twelfth ; for 
the remaining Angle K PD will be ſeven twelfths of . 
one right Angle;for when the Angle CPD is nine,and 
the Angle which the Tangent of 30 Deg. makes with 
his Secant is eight, the remaining Angle will be a Com- 
plement to two right Angles, that is, to the three 
Angles BPA, APD, CPD. Therefore when as 
the Angle CPD is nine, and the Angle D AK eight 
twelfths, the other Angle A PD will be ſeven, and 
all the three Angles together will be twenty four 
twelfths of one right Angle, that is equal to two right 
Angles, that is to the three Angles of the Triangle 
APD. Wherefore the Tangent of 30 Deg. &c. which 
was to be Demonſtrated. 


ANIMADFVERS. 
T his Prop. hath long ſince been confuted by Tables of 


Sines, Secants and T angents, calculated from ſeveral Ge- 
ometricians by Dy. Wallis. 

Whether Mr Hobbs or he # to be created, left to 
the Readers conſideration, 

From hence it follows that BM, MN, NC, CP, 
KS, are equal between themſelves. For whereas eyery 
one of them is double to the right Line HO or I - 
they will be equal among themſelyes. Beſides BP is 
double to GS, for it is manifeſt from this that AB is 
the double of AG. From whence it appears again that 
BP is a Tangent of 30 Deg. for AS, which is mani- 


pity equal to the Tangent of 30 Deg. is the double 
0 , 


PROP: 
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PROP. At 


A right Line which cuts the Baſe AK. of an 

 Equilateral Triangle from any Vertica 

Point in the middle, 1s Seſquialter of the 
Tangent of an Arch of 3o Degrees. 


T Et there be taken in AB, a Tangent of an Arch 

of 30 Deg. AT. Joyn D L cutting AKin V, 
and the right Line EK in X, and draw AX. The 
the Triangle ATX will be Equilateral, and both the 
Angles AVD, and EK VD are right Angles; like 
wile the ſides AX, XD will be equal. And TX 
the double of VX. Wherefore D V is the Triple of 
VX, that is, Selquialter (v:z. once and an half) 
DX, that is, a Tangent of 30 Deg. which was to be 


Demonſtrated, The lame Propoſition is Demonſtrated 
B : n *-P ? C 
Q O 


G A 
» 


Prop: 10.0. I2. 


A E 


RF, the power x 


by Euclid in his 18 Prop. of the 14 Elem. but becauſe 
it is too long to rehearſe in this place, let it be read 
qy him that doubts of the truth of it. free 
Jorol. Therefore the right Line DV or EK, 1s 
Triple the difference between the ſide. D C and the 


half Diagonal DI or DO; for CO is manifeſted 
to be equal to half the Tangent A 1. 


PROP? ATH: 


The difference between the greater and leſſer 
Segment of uw. right Line divided in ex- 
weam and mean Proportion, is double the 
difference between the ſame right Line,and 
a right Line whoſe power ts to it, as 5 t0 4+ 
[Et the given 

right Line | 

be AB, to which 
let there be put 
at right Angles 
BF, half of 
the given Line 
AB, then draw 


whereof, is to. « 2 - 

tie power of f 

the given Line, TIF — ON | gp 

% 5 to 4, and / 

to the power of 7 

BF, as 5 to 1, / Proppiz. 4 
Note, That 

the word power A F 

mil be often 


th 
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uſed, therefore by the power of 4 L:ze, you are to un. 
derſtand a Quadrate or Square made from the Ling 
mentioned, each fide whereof is equal to the mention. Ml ; 
ed Line, as if it had been faid, a Quadrate or Square ] 
drawn from AF ( that is, a Quadrate, each of its fide 
being equalto AF) is to the Quadrate drawn fron 
the given Line AB, as5 to 4, and to the Quadrate 
drawn from BF, as'5 to 1. 

With the Interval AF, deſcribe an Arch of a Cir. 
cle, cutting AB being produced in 'z. Then the 
Square from the right Line A z, «£0 the Square mad | 
from the given Line AB, as 5 to 4 and to the Square 
from BF, as 5 to 1. E 

I ſay the difference between the greater and the W- 
leſſer Segment of the given Line A B, divided in «MW < 
tream and mean Proportion, is the double of Bz. | 

Divide AB in the middle in G; then A G being N 
taken away from the whole Line Az, the remaining L 
part Gz is the greater Segment of the given Line AB (1 
divided in extream and mean Proportion, ( by the F* 
1 Prop. of the 13 Elem. of Euclid). From the Point th 
A in the Line AB take Az equal to G z; then be. F, 
cauſe both AG, GB, and Aa, Gz areequal, Gs, ti 
B z, are likewiſe equal; and becaufe A 4 is the great: 
er Segment, the leſſer Segment will be aB 

Therefore is G.z the greater Segment, being great- of 
er than 4B thelefſer Segment; 'I he two right Line Ui 
Bz, G4 are equal between themſelves, that is, tit 
double of Bz. D 

Therefore the difference between the greater and} "* 
leſſer Segment is double, &'c. Which was to be De? 
monſtrated. 


Pr oO! 


WH HOSES We 


PR o Þ7 EKIY. 
If the Secant of an Arch of 30 Degrees be cut 


in extream and mean Proportion, the great- 
er Segment will be equal to the Semidiago« 
nal of a Quadrate made from the Semidia« 
meter. 


Eſcribe a Quadrate from AB (to wit) ABCD, 
[D and divide it into 4 parts by the right Lines 
EF, GH, allo divide it into 4 parts by the Diagonal 
Lines AC, BD, all concurring in the Centre of the 
Quadrate at I; let there be deſcribed two Quadran- 
tal arches AC, BD, cutting the Diagonals in M and 
N,and the right rok 9 : 

Line EF in KR, 
draw AR and 
{produce it to 
| the de BC in 
WP. Then AP is 
tne Secant of 
the Arch BR, 
which is anArch 
Mot 3o Degrees; 
off likewiſe BP is 
0 Tangent of 30 
Deg. and the 
JN half of the Se- | 
cant AP. 
By the Points 
M and N, draw 
the right Line 
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LO equal and parallel to the ſide BC Wherefor, 
AL, or DO is equal to the Semidiagonal Al. 

I ſay AL is the greater Segment of the Secant Ap 

divided in extream and mean Proportion, 


| 
With the In. Wl 1 
—: 4. qo AF 
| {cribe an Arq 1 
of a Circle Þ, 
cutting AB pro ſp * 
duced in y, ; 


—_ From the 
Point y dray 
| y x parallel t 
O the ſide BC, & 
ZF TAs equal to hal 
G——— — mn | the Secant AP, 
| / | that is, equi 
to the Tangent 
| B P. Then Ax 
"NT *, being drawn, i 
: Nl © in power Quin- 
* OY D - tupleto Yo five 
rare times as much 


as ) the right Line y x. 
With the Interval A x deſcribe an Arch of a Cir. " 
cle x #, cutting AB produced in #. Wherefore (by 
Elem. 13 Prop. 1) y x (that is BP) being taken z- 
way from the whole Line A x, the remaining part wil 
be the greater Segment of the right Line AP (@ 
Az being divided in extream and mean Proportion, 
Likewiſe y x or BP being taken from Au, the re 
mans part AL will be equal to tlic Semidiagonat, 

I. | Ss 
th 


Fot 
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For it is manifeſt by Prop. 10, that the right Line 
BP is double to the right Line CO or BL. There- 
fore vL is equal to yx or BP, and the remaining 
part AL the greater Segment of the Secant AP, or 
the right Line Ay diyided in extream and mean Pro- 
portion. "Which was to be Demonſtrated. 

Corol. From hence it follows, that the half Diago- 
nal Al is the greater Segment of half the Secant AP, 
that is , of a Tangent of go Deg. that is, of a ſide 
of a Cube inſcribed in a Circle, whoſe Diameter 
is AB. 


| PR 0, ©'Y; 
| 


A Digreſſon concerning the Diſcord between 

the Computation of Lines, of Super ficies, 
i and of Numbers m the Demonſtrations of 
"| Geometricians. 


B! the 5 Definition of the 5 Elem. of Euclid, Mag- 
nitudes are faid to have Reaſan or Proportion to 
one another, which being multiplyed may exceed one 
jj 4nother. | 
F From which Definition it. is manifeſt, that Lines, 
jf| 2uperficies, and Solids can have no Proportion among 
themſelves. For being multiplyed together in them- 
lelyes, they can never mutually exceed. 
It notwithſtanding for a Line, there be uſed a ſmall 
al] "1gat Angle, there may truly ſometimes a Proportion 
be found between a Superficies and that right Angle, 
| [though it be very ſmall; to wit, wheitwo Quadrates 
'04Jare to cach other as a Quadrate Number to a Qua- 
: 1 7 Rn drate 
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drate Number. And one' is the meaſure of the other, 
becauſe they may be compared. ; 
But the Quadrates which are between themſelyes 
as Quadrate Numbers, are much fewer than thoſe 
which are not as Quadrate Numbers, although both 
are innumerable. 

Therefore the DoArine concerning the Quantity of 
Lines, is a Science ſubſiſtent by. it ſelf, and diſtin& 
from the Science of Superficies, and this diſtin trom 
the Science of Solids, 

Moreoyer becauſe all menſuration begins from x 
Point, and a Point cannot be conſidered as Figurative, 
how can a Point in a Quadrate Angle any otherwilc 
be conſidered, than as a quantum common to the Quz- 
Crate and fide of it? For to conſider it as Figuratiye 
and not Figurative, is abſurd, 

Beſides how can a Point, which is in the Centre of 
a Circle, be accompted for nothing, when as it 1sdi- 
viſible ? For in how many parts ſoever any SeQor is di 
-yided, in {o many parts likewiſe is the Centre diyided, 

Perhaps fome may fay, without the known quanti- 
ty of Figures, very few of Theorems hereafter con- 
cerning the Proportions of Lines are Demonſtrable, 
beſides Mechanick menſuration. But they err, Firft, 
becaulc the Proportions of Lines between themlelyes, 


and the ConftruRion of Figures, and all their affe&i- | 


ons of motion are delivered by Exclid, without the 
known quantity of a Quadrate, or of any other Ft 
Sure, or the Proportion of Figure to Figure. Neither 
hath any one attempted to Demonſtrate the length 
of a Line, by the magnitude of a Quadrate before 
Archimedes; neither after him ( that I know ) be- 
ſides Entocixes, before Copernicus, truly neither hath ne 
Demonſtrated accurately. 

EE Neither 
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Neither do I ſay theſe things, becauſe I would ad- 
mit Mechanick Operations for lawful Demonſtrations. 
But in every Geometrical Queſtion, I think it much 
more prudeftice before Mechanically meaſuring the 
magnitude ſought, as much as may be done with truth 
to attempt the neareſt way, and afterwards enquire 
into the cauſe of that nearneſs, which being found 
out will detect the truth or falſhood ; than raſhly be- 
lieving of incertain reafoning, or the reckoning of 
thoſe, or the authority of others, who pronounce un- 
known tnings, eſpecially not only where the certain- 
ty of one, but of many Theorems are deſtroyed. A 
diligent Mcaſurer declares more credible things by 
meaſuring, than he that reaſons from falſe Principles, 
and will deſervingly ſcorn the Algebraiſts, that is, the 
Arithmeticians diſputing againſt meaſure, and ſaying, 
that the ſide of a Quadrate, and the root of a Num- 
ber are the ſame. | 
Alſo no man will think thoſe ſtudious of truth, who 
ſeeing a Concluſion contrary to their own knowledge, 
although ſupported with very probable Argyments, 
are content to reſiſt the ſole Demonſtration, and neg- 
le& the verity of the thing (which ſometimes proceeds 
| from the debility of their own wit, or from the omil- 
| fion of ſome Rropolition, which the Demonſtrator ſup- 
|| poſed to be well known to Geometricians, eſpecially 
the chiefeſt of them) for theſe kind of men are not 
leeking the truth but victory. 
What I have ſaid concerning the incongruity of 
: Lines and Superficies, will appear clearly in the fol- 
lowing Problem, being propoſed to Algebraiſts. 


G 4 PROP. 


I 
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P ROP, X VI. 


DF the Quadrate ABCD, and divide it 
(both) with the right Lines EF, GH, and 
with the ri Roby AC, BD, interſeQing i in I four 
WAYS. 
| '* FC being produced, take F K equal to the half 
of MF, -nd joyn MK, then with the Radius MF, 
b : deſcribe an Arch F 
| F it will cut in d, | 
| Cong tn that MF, Md at 
| X equal. And MK cut 
| the right Line Ed in 
a, and the Diagonidl 
ID in 6. Alſo MK 


WA 1 will paſs by H. 
: Draw Ef Paral. 
Prop-16. lel to I D cutting 
M MK in f. Moreover 


with the Radii ME, 
M 1, deſcribe the 
the Arches Ee, Ie cutting MK in e and c. 
It is manifeſt from this Conſtruction ; Firſt, that 
Ma, aH, HK, are equals between themſelves. 

Secondly ( becauſe MI is double to ME ) Mo 
15 double 6] M f. 

Thirdly ( becauſe ME is PW double of E a) Mf 
is the double of fa; and (becauſe MI is double to 
IH) Hb is double to ba; and then it will be a 
Ha to Hb, ſo Ma, to MF as 3 to2, org to6. 

Fourthly, It is manifeſt, that as Seal Kd as ba | 
to ae, as 3 to 1, and to Hc as 3'to 2, and fo like- 
wiſe fe will be to ae (to wit) as 3 to 2, org to X 


P_ < 28Qnk_ wegS 


eoiers! 


i +2 1322» wa wa a, SS _ ©» _ pþÞe raw ww oy #3. - AMS Fo 


| and therefore Cd being joyned is parallel to ID; 
therefore 4H, H 6 are equal. 

Fitthly, It is manifeſt, that Mf, fb are equal, and 
bK, da, are equal 
Then M 4 is four times two, whereof MK is thrice 
three. 

Wherefore MK is to Md or ME, asg to8. 

Then becauſe MK is Quintuple in power to F K 
or Mb, if FK be taken away from the right Line 
MK; the remaining part 6 R (by Elem. 13 Prop. 1) 
will be the greater Segment of MK, or bd of Md 
being divided in extream and mean Proportion. 

But bK is equal ro da. Wherefore da is the 
greater Segment of M4 divided in extream and mean 
Proportion. 

1hen whereas MK is 9, whereof M4 is 8, and 
Ma 3, d a will be 5. And ſo the whole M4, his 
greater Segment &d a, his leſſer Segment M 4a, will be 
in Proportion of the Numbers 8, 5 and 3 which at 
the end of the Second Propoſition of this Book, I 
have ſhewed to be falle; and it is againſt Euclid who 
hath Demonſtrated, that if the whole Line be rational, 
both the Segments of that Line be irrational; unleſs 
this Demonſtration be confated, there is no reaſon 
tiat the arguing from the powers of Lines be heard 
any more. No Line drawn obliquely between paral- 
lels ought to be referred to the Proportion of pure 
Lines; becauſe they may be conſidered either as Tri- 
angles, or as ſmall oblique Angled Parallelograms 
whoſe Longitude is not determined. For the Longi- 


tude of a Figure is nothing ſurely beſides that which 
s called Altitude. 


PROP. 
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4@2-K.0: AYL1L 
The fide of an Tcoſahedron is equal to the thix 


part of the greateit Semicircle in its own 


Y phear. | 


Eſcribe the Quadrate ABCD and divide it nf. 
the middle by the right Line EF parallel to the - 
 fides AB, DC, alſo deſcribe a Quadrant A B D whok; 


Arch will cut the right Line EF in K, Joyn AK | 
| þ 
[ 
; ] 
Fi) OD f [ 
NET FL e 
J :\\t v 
UNS: 
{ih . C 
as -— f My Fa 
; Ree ly 
Y M O R Wi 
gr 
1 a0 tre 
A C F, D N _ of 


being produced to BC in P. Then is B P a Tangen 
of 30 Degrees, to which add Pb equal to the fid 
BC, the whole Line Bb will be compounded of thi 


fide, and a Tangent of 30 Deg. Likewiſe draw tit 
Diagonil 
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Diagonal AC, which the right Line EF will cut in the 
middie In *. 

Joyn DK, and AKD will be an Equilateral Tri- 
angle. 

No the fide AD take Ac a third part of it, and 
joyn c K, and produce it to the fide Bc in e; and 
Fe will be a third part of FP, and therefore Be will 
be a third part of the whole Line B 6 ( by Conſe. 
z of the 7 ot this. ) 

In the right Lines K A, KD, let there be taken 
Ks, KE either of them equal to a fourth part of the 
Diagonal AC, or the halt of A z, and joyn « C. 
Then the Triangle K «© will be Equilateral ; and its 
Baſe « © will be cut by the right Line KE in the 
middle, and at right Angles. 

Of the right Line BP, -which is a Tangent of 30 
Degrees, and of two right Lines, whereof either is 
equal to « ©, make the Iriangle «Cy; and ©y, « EC, 
will be equal. 

By the three Points ©, 6,7, deſcribe a Circle, whoſe 
Centre is G, and Semidiameter G Cor G «. 

And becauſe EF or AB the Diameter of a Sphere 
is to BP, that is, to « y in power, as3 to1, © Þ 
will be the ſide of a Cube inſcribed in a Sphere, whoſe 
Diameter is EF. And becauſe ( by the 14 Propoſiti- 
on of this) the fourth part of the Diagonal, is the 
greater Segment of the ſide of a Cube, divided in ex- 
tream and mean Proportion; it will be ( by the 8 Prop. 
of the 13. Elem.) that the right Line « C is the ſide 
of a Pentagon in the Circle « & y; and that ſide of a 
"NY Pentagon one of the twelve Seats or Points of a Dode- 


ahedron inſcribed in the ſame Sphere with the Ico- 
” lahedron. 


i Compleat the Pentagon «Cy 0s, 


Draw 
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Draw the right Line AF cutting the Arch A Kc 
in f; andthe power of Bf will be (as is well known 
to Geometricians ) a fifth part of the power of the ſide 
AB, or Quintuple in power to the Diameter of the 
Sphere. 

' Defcribe a loof off with the Radius IH, being e. 
qual to Bf, the Circle HL, in which the ſide of an 
Equilateral Pentagon is HL. Then HL will be the 
- fide of an Icoſahedron in the ſame Sphere, by the 16 

Prop, of the 13 Elem, 


| 
Fie\W 
% # ( | 
| ' ® 
a . __ 
ASST 
80S its" | 
A Es - F 


Edition) the right Line HL is the ide of an Equila- 
teral Triangle inſcribed in the ſame Gifcle:"Inſcribe mn 
the Circle «Cy © «, the Equilateral Triangle s & 
Then «Z will be the ſide of an Icoſahedron in thelſ? 
Sphere whoſe Diameter is EF, _ g 


| 
Then (by the 5 Prop. of the 14 Elem. of Clavim's 
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It is to be ſhewn that the right Line « C is equal 
to a third part of the Semicircle whoſe Semidiameter 
is BF, that is to the Arch BK, which is a third 
part of a Quadrant of a Circle deſcribed from AB 


25 & Semidiameter. 
With the Semidiameter Be, deſcribe an Arch ef, 


 inwhich'take e9 equal tothe Arch » C. Then draw 


B 9 it will be equal to «C, that is, to the ſide 
of an Icoſahedron in a Sphere,whole Diameter is EF. 
Then with the Radius B9, deſcribe an Arch of a Cir- 
cle, cutting B P, it will give a fide of an Icofahedron, 
which fide if it be the fame B e, will be a third part 
of the right Line B 6b, that is, a third part of the Arch 
AC, or the Semicircle above the Diameter EF. As 
is manifeſted by Conle&. 3 of Prop. 7. 

Likewiſe a reaſon is to be given wherefore « £ or 
BY ought to be equal to the third part of the Arch 
AC, that is, to the Arch CR, Which very reaſon 
may be more eaſily rendred by looking upon the Sao- 
lid Icolahedron it ſelf. But becaule it cannot be ex- 
pounded in a plain, the neareſt way is to deſcribe four 
Triangles, whereof twenty make the Superficies of 
an Icolahedron, and in that Poſition wherein Clavins 
difpoled them, at the end of the 16 Prop. of the 12 
Elem. then thoſe Triangles are DMN, MNOQO, NOQ, 
QOR. 

In this Figure let the Pole of the Sphear be D, 
then the Points D, M, N, O, Q, K, will be in the 
Concave Supetficies of the Sphear ;, and therefore the 
right Lines MN, NO, OQ, will not be in the 
lame Plain with the Points D and R, which are in 
the Plain funnaggins by the Diameter of the Sphear. 
Wherefore the fide of an Icofahedron proceeds 
from the Pole D to the Pole R, by five equal right 

eg | | Lines, 


$3 GEOMETRICAL Lib.Il 


Lines, to wit, from D to M, from M to N, from 
N to O, from O to Q, fromQ_ toR. Andfirſt in 
the motion from D to M, it is moved forward to. 
wards R. Apain from M to N, it is not moved forward 
towards R. Thirdly from N to O, it is moved for. 
ward, as much as from D to M. Fourthly from 0 
to Q it is not moved forward towards R. Fitthly 
from Q it is moved forward to the very Point R, 
Therefore by five equal right Lines, which are the 
ſides of anlcoſahedron, is the motion made from Pole 


zo Pole, but by reafon of the digrefſion to the neareſt 
Circles which divide the Syperficies of the Sphear in 
five parts, the motion is made by the five ſides of an 
Icoſahedron. 
But inthe circumference of a Semicircle, the mo- 
tion is made from Pole to Pole by three Arches, every 

Tr ons | on 


I 


4” an, 
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one of them being equal to the Arch CK or BK. 
The motion therefore being taken away, which is made 
by thoſe two ſides of an Icolahedron which move not 
forward, the ways by the three ſides of an Icofahedron 
and by three Arches of a Semicircle, every one of 
which being equal to the Arch CK), or at leaſt by 
the Chords of thoſe Arches will be equal. But B90 will 
be found greater than the Chord BK, Wherefore 
the Arches every one being equal to BK, are equal 
to three ſides of an Icofahedron,and one to one. Which 
was to be Demonſtrated. | 

This kind of Demonſtration will be condemned (I 
know ſurely )) by Algebraiſts, and perhaps by others, 
who do not admit in Geometry, Arguments to be ta- 
ken from motion, neither from meaſure. But to this 
and many other Geometrical Propoſitions, they can 
find out ib other principles from whence they can tru- 
ly derive a certain concluſion, For Numbers (as 1 
have often Demonſtrated ) are unapt for this thing, 
neither can they proceed rightly from Superficies to 
Longitudes, nor contrarywiſe, becauſe that Superf- 
cies and lengths are divers kinds of Quantity. 
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PrRo?r. XVIIL 

4 Circle being given to find a Quadrat equa ; 

to it. x 

Et the Circle given, whoſe Quadrant is DAC, C 

HY be inſcribed within a Quadrat ABCD, an{ il - 

DLC the eighth part of the Circle. Cut the Quz. iſ ® 


drat ABCD with the Diagonals AC, BD; alvll © 
with-the right Lines E F, 1k, all InterleQing in |, tl 


L th 
& WM: -- | os. ſet 
? TO RERGaRR” (f 
and dividing the Quadrat into four parts both ways; 
and draw DF cutting the Arch CL in P, and by the © 
Point P draw YQ, cutting the Diagonal BD in IP, 
then DY, YQ will be equal, 
With the Radius DF, deſcribe an Arch F c cutting , 
the Fn 'E BD in 6, ſothat DF, Dc may be : a) 
quals, 


1 
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x ſay the Quadrate frown YQ or DY is qual o 
ani eig oh part of the Superficies of the Circle 

"From the Point: c draw cz, parallel to FO. ca: 

ting DC in 'z. Then is z c (by the 6 Prop 
half the Atch A C; and therefore equal to ihe " 
CL: +; - | 
In the Arch on fake the Arch LV equal to CP, 
ind joyn DV, cutting YP in X; and the three Lines 
CYP; will be wholly within the Sector DCE; but 
the three Lines POL are all without the ſame Sector. 

Likewiſe both the three Lines together are ( as be- 
fore I have ſhewn, and now will ſhew.) ,equal to the 
Sector APV. For becauſe the right Line BC is cut 
in the middle at F, and the Baſes of the Triangles 
DCB, DYQ are parallel; alfo the Baſis Y Q. is 
cut in the middle in P, and the Triangles DYP DPQ 
are cqual. 
Now DPL more P QL more CP Y are equal to 
DVL, or DCP { becauſe, DPL more PQL is 
equal to DYP.) For DCV more DVP is equal 
wo DCP, oe QUVL. 

Wherefore DPL more. Pal more CY R is &- 
qual to DCV, more DVP.: | 

Then both the <quals DP 'F D cv, being, taken 
away , there remains P QL more C Y Q_equal to 
the Sector D VP. - And hitherto our Adverlaries con- 
ſent or agree. This alſo they muſt condeſcend to, 
(for it is manifeſt) thatif CYP, PQL, are. equal 


:Fdetween themſelves, the Triangle DYQ, and the 


F>xtor DCL are likewiſe equal. 


And I had thought it Demonſtrated before from 
ol. becauſe the Triangle whoſe Vertex is D; and 


ig} 5this parallel tothe fide. B ©, n6-Triangle can be. mate” 


eitqual to the Setor DCL, ; whoſe Baſe paiſſeth | 6 
y 
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by P ; but the force of the Demonſtration they haye 
not-clearly underſtood. Go too. then, we will prg. 
duce if ite poſſible, a more clear Demonſtration. 

_ With the Radins DI, which is a mean; Proportio. 
nal between the ſide D C, and the half ſide Dk, de. 
{cribe an Arch of a Circle cutting DF in b, and DY 
in,i, and DC-in hz and by the Point b draw eg, 
cutting DC in e, and the Diagonal BD in 9, and 
DV in 0., , Then the Setor DCP will be double 
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of the Seftor D hb, as alſo of the four Lines CP b h: 
likewiſe the Triangle DX Y double of the Triangle 
Doe, it is likewite double of the four Lines Y XK oe. 
Wherefore the remaining Setor D'VP is double to 
the three Lines C YP, and likewiſe double to the 
four Lines VPhbz, And Dbz double to the three 
Lines b be. | 

| Then 
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qual between themlelyes. 


| Then when as the Setor DV/P :is double to-the 
three Lines CY P, and the ſame/equal-to two three 
Lines, CY P, PQL; then CYP, PQL will be E- 


Which was to be Demonſtrated; ' | - 7 
Therefore a Quadrate is found. ('t6 'wit"a-Quidtat 
from:Y'Q ) equal to the eighth part-of #'Circk,7to 
wit, to the Setor. DC'L; and ſo is effefted the Squia- 
ring of a Circle, nor 'now the firſt: time; but. many 
years ag ſufficiently Demonſtrated by divers methods: 
From this Demonſtration likewiſe I have deduced 
the duplicating of a Cube, ſhewing that the four right 
Lines CB, zc, eq, and Ik are continual Proporti- 
onals. But neither have the Algebraifts underſtood 
this; for the Savilian Profeſſor objeRts that the right 
Lines CB, YQ,, zc are not continual Proportio- 
nals, For if they were, likewiſe BD, DQ, De would 
be Proportionals. Let it be ſuppoſed, as he ſaith, di- 
vide the Line BC in five parts, the Square-from the 
whole Line is 25, and the Square ( or Quadrat } 
from BD. (whereas it is the double of it, that is, ,of 
the former Quadrate) 50.. The Quadrate from D'Q_ 
40, the Quadrate from Dc 32, and, therefote the 1 
Quadrate from z c 16 of thoſe 25 of the whole Qua- 
drate A B CD. But the Quadrate from z c is 32 of 
the Quadrate ABCD. But $$ and 42 are not equal. 
Therefore CB, YQ, z& arenot Proportionals. _ - 
| But Arguments of this kind ( for the cauſe declared 
at the 15 Propoſition ) are the meer Spirit of deluſion 
in Algebraiſts, in applying thoſe Numbers to Quanti-, 
ties, which have not the Proportion of Number to 


Number. ; ts TL EN nu AS 
_If BC bedivided in five parts, the Quadratefrem 
DF will be 62, to wit, the fourth part 6f 25. WRNp- 
AC 7: ore 
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fore Dc will be 31 3, and the Quadrate from BD yil 
de eight times/as much as the Quadrate from BF, 
A ...1IT; | Bike | 

; But the mean Proportional between 8 and 5, will 
' be the fide (I call it the fide. not the root) of the 
number 40. Then not only 50, 40, 32, but alſo go, 
4O, 31; will be continual Proportionals. Therefore 
what the cauſe of this diſcord ſhould be ( fince it is 
plainly Demonſtrated, that both z c is equal to' half 
the Arch AC, and that the Quadrate from Y Q ie. 
qual tothe Setor CL) unleſs that Lines drawn (that 
is diviſible according to breadth ) cannot be compared 


a 


B 


2) 


4 
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with pure Lines, that is, without breadth. But the 
right Lines CB, zc, eq, kl are continual Propot- 
tionals, as I ſhall make appear moſt clearly in the fol- 
lowing Demonſtration. | 


C ON- 


The Arch CL is leſs than four fifths of the Radius 
DC; for all the verſed Sines which are-poſſible to be 
drawn in the Quadrant DAC, being taken together 
are equal tothe Area of content of the Quadrant, arid 
by conf. quence to.the*Quadrat D Y QM, or to. four 
ffths of the Quadrate AB CD. And for becauſe thoſe 
verſed Sines, are all bounded within the Arch; -the tw 
ſides BC, CD- ofthe Quadrat ABCD ought to b 
to the: halfs of the: Arch' A C, in Proportion double 
of CD to DY; butitis not ſo. For although you 
ſhould divide Lines or other continued Qyantity infi- 
nitely, notwithſtanding. you will never attain to-no- 
thing; becauſe continual quantity is always divifible 
into diviſibles. Then thoſe Sines, whereof the whole 
number of them fill the Arca of a Quadrant will have 
every one their breadth, and will always be finite in 
number. Alſo thoſe verſed Sines are parallels between 
themſelves, whereof the greateſt DC is the Radius ' 
of a Circle whoſe hound (or end) at C is a ſmall 
Arch. Alſo DC is the fide of a porn ABCD, 
and therefore ( becauſe it hath breadth) it will be a 
right Angle, and thercfore more than the Radius DC, 
And part of it will be without the Circle. The Pro- 
portion of the reſt of the verſed Sines is the ſame; and 
for becauſe according to breadth, they may be divided 
is often as.it is poſſible to divide, they will never pro. 
ceed to an indivilible. 

Therefore the Aggregate of the parts compaſſed a" 
bout of the right Angles being without the Is 
s more than the Aggregate of the parts of the Qua- 
irant it ſelf AC, Alſo the Arch AC is ſome ſmall 
© matter 


© 
; 
| 
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matter leſs than four fifths of the Diameter, and the 


Arch CL, ort c right Line z 6-les than four fifth 
of the me} DC 


:01! 
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"Bt cb Lad Line AB -/and | the half of i it BY 
; be diſpoſed:ar right Angles'; joyn-AC, -atid 
Kit A C' be cut'in the middle in D; from the Ceiitre 
D with- the-Ridivs DA, deſcribe a Semicircle, /and 
divide it in the: middle in E. Draw A E, C of and 
1nCB being: ptodnced,” put. 'BF"equal to CE. In 
AB- being produced, take two fiths of the right Line 
way  Whichy let = be Bi,” and between AB and By 


- = = 


find 
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fnd a mean Proportional Bk; ,Equal to'it ini A B-pro- 
duced, put B G (which as above is Demonſtrated, is 
equal to two filths of the Quadrantal Arch deſcribed 
from AB) and draw FG,'G C. Moreover divide 
CF in the middle in 1, fromthe Centre 1 with the 
Radius [F, deſcribe a Semicircle by F' and G,-:which 
will paſs by C; which I ſhew thus... | 1621l £ 
The right Line AC, whoſe Quadrate.is Quintuple. 
of the Quadrate BC, is a mean Proportional between 
the Quadrantal Arch deſcribed from! A B and its half, 
as is ſhewn at Prop. 6. Therefore CE is equabto half 
the Quadrantal Arch deſcribed from AB (torbecauſe 
the Angle by E is a right Angle,CE is a mean between 
both the right and Circular Lines CE, EA and either 
of them. Wherefore BF is equal to half the Quadran- 
tal Arch deſcribed from A B. . And BG is a third 
continual Proportional to BF and the whole Line AB 
by Prop. 7. Then becauſe the TAR Arch from 
AB, and the right Line A B, and two fifth parts of 
the Quadrantal Arch from A B,- are continval Propor- 
tionals ; it will be, as two fifths of the Quadrantal Arch 
from AB (or the right Line Bk) to the half AB 
ſo AB to the half of the Quandrantal Arch from AB. 
Therefore it is as AB to BF, ſo BG to BC. 

In the Arch ABC-apply from the Point A a right 
Line AH equalto BC; then AB, CH will be e- 
qual, and therefore the Arches HE, EB, or the 
Angles HCE, E CF equal, and the right Lines H E, 
BF, likewiſe CF, AF are equal, and DE produ- 
ced, divides the Angle AFC in the middle. 

Allo the Triangles ABF, GBC are alike, where- 
fore the Angles BGQ, BAF are equal, alſo the Angles 
BCG, BFA equal. And (for becauſe the Angle CHA 
's a right Angle, and CH equalto AB) the Tri- 

H4 angle 
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AB F,,FBG arealike'and equal. Therefore 
bo -BE, GC, alſo CH ( or AB) and FG are 
equal between themſelves: © | 

'And' AG being divided in the middle in b, from 
the Centre h, with the Radius þ A a Semicircle being 
deſcribed it will paſs by F. © | 

enis F GCH right Angled, and the Triangles 
A'BF,'FB(G alike. Therefore it is as 'AB to'F B, 
{o FB to BG, andſo'BG to'BC. Therefore BE, 
BG are found to be two mean Proportionals between 
the givenLine' AB, andthe half of it BC. Which 
was to be done.” | © 4: 


\ 


C OR 


CE is manifeſt from the precedings, that the great- 
er of the two means'is' an eighth part, and 'the leſſer 
mean two fifth parts of the Quadrantal Arch deſcribed 

fr om 


1 


Lib. II. | R Oo S Þ, S. $f 103 
from AB. Alſo AB (or CH) is equal to F G; and 
BG is equal to that part of the right Line CH, which 
is cut off by A B being computed from the Point C, 
and the ConſtruRion of the Problem Demonſtrated tg 
YG AR LEING 


Px Q y. XX. 
Wile Gave Org of es! of 4 


Circle. 


Ls Centre of Gravity (that is, the Centre of 
weightineſs or heavineſs) of a Quadrant of a 
Circle is in a right Line from its Centre, dividing 
the Arch in the middle, and diſtant from the Centre of 
the Circle, ſo much as is the mean Proportional be- 
tween the Semidiameter, and two fifth parts of it. - 
' Deſcribe the Quadrate ABCD, andin it a Qua- 
drant ADC, and draw the Diagonals AC, BD, 
< ang BD will cut the Arch AC in the middle 
in L. 

Between the Semidiameter DC, and two fifth parts 
of it, find a mean Proportional D R, and with the Ra- 
dius DR, deſcribe an Arch of a Quadrant RS, cut- 
ting the Diagonal BD in z. TIfay z is the Centre 
of Gravity ofthe Quadrant D AC. wi 

Cut the Quadrate ABCD into four parts by the 
nght Lines E F, GH, cutting themſelves mutually 
and at right Angles in I. Joyn DF cutting the Arch 
ACin P; and by P draw YQ parallel to BC, cut- 
tng the Diagonal BD in Q, and EF in V; alfs 
compleat the Quadrate D YQM, whoſe ſide QM 
cuts the Arch AC in N, 

Then as the Quadrate from DF, to the Quiirirs 

rom 
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from DP. or DC, fo is the Quadrate'from D C. tg 
the Quadrate from D Y. And:the Quadrate ABCH 
is. 5 whereof the Quadrate DYQM- 1s 4. © 
Joyn 'Y M, and it divides D Q in the middle; al. 
fo draw the right Lines Pk, NO, that Parallel t9 
the fide AB, this parallel to the fide BC, they will 
cot each other Ry. and at right Angles in the 
middle of the right Line DQ 
"Therefore becauſe the Quadrate A BCD is tothe 
Quadrate DYQM asg to 4, the Quadrate of. DQ 
will be 8, whereof the Quadrate from Y Q is 4, and 
the Quadrate from DC 5, andthe Quadrate- from 
the half DQ 2. 
Then the Qyadrate from the half of DQ, is to 
fifths of the Quadrate ABC D; therefore the half df 
DQ. is a mean Proportional between the Semidiame; 
ter DC, and two fifths of it, and therefore equal to 
D z. Likewiſe z is both the Centre of magnitude, 
and alſo the Centre of Gravity of the Quadrate 
DY QM; and the Point I the Centre of magnitude 
and of Gravity of the Quadrate ABCD. _,. 
 Alfo it is ſhewn at the 18 Prop. of this, that the 
Quadrate D Y QM, and the Quadrant DAC betweeq 
themſelves are equal, And that the three Lines CYP, 
PQL, AMN, NQL between themſelyes are equal, 
Therefore if from the, Quadrate D Y Q_M be taken 
two three Lines equal to P.QL, NQL, and,to 
the ſame Quadrate be added two-three Lines.C YP, 
A MN at equal diſtances from'the Diameters of even 
height, the three Lines CY P, A MN, will be equ+ 
onderant ( or weigh alike ) but the diſtances Y ft} 
MM N, PQ, QN areequal and alike diſtant from' the 
Diameters of equal height NO, Pk; likewiſe the 
Points Y, Q, M, D are cqually diſtant from the Cen- 
ire 
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tre of Gravity of the whole, z; therefore z is the 
entre of Gravity.of the Quadrant” D AC, Which 
nas to be Demonſtrated. RN. RG 


The Centre of Gravity of a\Semicircle, is 'a mean 
Yoportional between two fifths and one fifth of the 
\rch AC. For it is ſhewn (Prop. 5) that theright 
Line which is a mean between the Semidiameter and 
wo fifths of it, 15 equal to two fifths of the Arch AC. 
Therefore if! z ©. be produced to p, ſo that z O, Op 
he. equal,, then draw Dp, p will be the Centre of 
Gravity of a Quadrant equal to DAC, And becauſe 
the Point O divides z p. in-the middle, the Point'O 
jill be the Centre of Gravity of the double of the Qua- 
ant DA C, that is 'of a Semicircle deſcribed with 
the Radius D C, alſo Dp produced, cuts the Arch 
CI equal to the Arch L C,,; Then when as the 
Quadrant DAC reſteth in - z,,. and. the double of 
the Sector C1, reſteth-in -p, the whole Semicircle;will 
"Wreſtin O. But z:O; is a-mean Proportional between 
Nz,: and its half, - that is. between two fiſths, and one 
ſth of the- Arch; A/C, becauſe; the Triangle D Oz; 
s right Angled: and Equicrpyral.z ( »5z. it hath two 
ſides. equal. ):} $344 C ag 
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The Centre of Gravity of the Circular Lin 
and ſtreight Line AL CA: is inthe Þj. 
agonal B D, diſtant from the Paint RB, 

| F- niuch a5 ts the length of a Tangent 
'30 Degrees. oy " a, 


Pn a Tangent of 30 Deg. BX, equal to which, 
& from the Point Bin the Diagonal BD take BT. 
I fay that the Point 1''is theCentre of Gravity of the 
two Lines ALCA. TEE, 

For becauſe the Quadrat from AB, is to the Qua. 
drat from BX, or BT, as 3 to 1, and the Quadrat 
fromthe Semidiagonal BI is half of the Quadrat from 
AB, the Quadrat'from BI will be to the Quadrat 
fromBT, as *to 1, thatis, as 3 to 2. 
"And the three Lines A B CL A; to the two Lines 
ALUCA, as2 to 3; Which 1 thus ſhew. 
The Gnomon YBM, is a fifth part of the Quadrat 
DYQM, that is, a'fiſth part of the Quadrant DAQ 
Wherefore alfo the three Lines A BCLA- is a fifth 
part, or two tenth parts of the Quadrat A BCD. 
And the Triangle ABC is the half, or five tenths of 
the Quadrat ABCD. But the Quadrant DAC i 
four fifths, or eight tenths of the Quadrat AB CD 
Therefore the two Lines ALCA is three tenths c 
the Quadrat AB CD. 

Then is the Proportion of the three Lines to the 
two Lines, the ſame which 2 is to 3, that is, recipr0 


cal of the Proportion, as well of the magnitude 


ALCA, ABCLA, as alſo of the Quadrates B by T 
| oy 
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Joyn AF cutting the Diagonal BD in a. Then be- 
cauſe AB is double to BF, and the Angle ABE 
divided in the middle by the right Line Ba; A 2 will 
be the double of .aF. Therefore the Point # is the 
Centre of Gravity of the whole Triangle ABC. 

Cit aT in the middle in 6, and take ac the Triple 
of Tb, hnd let 4 be the Centre of the Ballance. It 
will be therefore as the three Lines ABCLA, to 
the two Lines ALCA, that is, as 2 to 3, ſo recipro= 
cally c a, to aT, to wit, as 3 to 2. 

Therefore is T the Centre of Gravity of the two 
Lines ALCA,; and the Point c, the Centre of Gra- 
vity of the three Lines ABCLA. Which was to be 
Demonſtrated. 


The End of the Second Book. 
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Of the Subje, Principles, and Method ol” 
the Mathematicks. x 

| F9 a 

E that would apply himſelf to the ftudyo I 1 

the Mathematicks, muſt in the firſt x £- j 

underſtand what the matter is concerning iſ 

which Mathematicians treat, and what it | ; 

is that is enquired into about that matter. WE 7; 
We arc therefore to know, that the matter which , 


they treat of, is every thing that hath Magnitude, 
that is to ſay, all about which the queſtion may be 
asked, how great i #? $o that the ſubje& matter ol 
Mathematical Sciences, are the Lengths, Superfibies and 
Thickeſs, or profundity of Bodies. For every Body ir 
hath three, and no more dimenſions, and theſe differ-} «; 
Ing in kind. From the moti6n of a Body, a thing long 
is produced, which is called a Line 3 then from Vu 
£5 _.. mot 
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motion of the Line ſprings a Superficie; and from the 
motion of the Superficie, ſomewhat thick or groſs, which 
is alſo calted a: Solid and Mathematical Body, There 
is no farther progreſs, for which way ſoever a Solid 
Body is moved, a Solid Magnitude will be deſcribed. 
They therefore, who among the kinds of Magnitudes 
rank Surdoſolids, Quadratoquadrats, .&c.. do idlely 
for theſe are not Figures, but only Numbers, that is, 
not Magnitude, but Magnitudes,.. 

Motion, Time, Force, Weight, belong likewiſe ts 
the Mathematicks 3 for one of theſe may be ſaid to be 
bigger or leſs than another. Nay in ſo far the Mathe- 
maticks treat of qualities, as one may be called more 
or leſs ſuch than another. For of whatſoever may be 
Adverbially ſaid, more or leſs, that hath a foundatien 
in ſome Magnitude, The Compariſon . of Motions, 
Magnitudes, Times, &. amongſt themſelves, pertains 
allo to the Mathematicks ; for by reaſon of the various 
inequalities of things, one znequality is ifote or lels than 
another. [nequality therefore hath its own Magnitude, 
and that is it which is uſually called Proportion or 

Reaſon. Number belongs to the Mathematicks alſo; 
for to what Science a Body, or Motion, or Time, or 
a Line belongs in the Singular ; all theſe belong to the 
fame in the Plural. For when One is nothing elſe but 
2 thing numbred, Number can be nothing, other than 
thus numbred. . WD LI F- 

Now, to ask how big a thing infinite is, would be 

n abſurd queſtion, and not at all to be anſwered. For 
ſeither can a finite Magnitude be divided into parts 

infinite in Number, nor can an infinite Number be gi- 

ren, when Mathematicians frequently ſay, let. a Line 
be drawn out in infinitum, they are not fo to. be under- 

Rood, as if they thought that Owe be done, vo 

thaf 
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that they leaye it to be produced at the Reader 
pleaſure. | 

The thing that is enquired of thoſe ſubjeas of the 
Mathematicks, is in a manner nothing elſe, than hoy 
great the propoſed Magnitude is, as it is compared 
with another Magnitude of the ſame kind; or that} 
may ſay itin a word, the Proportion is enquired. [t 
is therefore neceflary to one that ſtudies Mathema. 
ticks, exaRly to underſtand theſe, and all other terms 
which Mathematicians uſe, that is to ſay, to knoy 
the true and clear Definitions of the ſame. | 
Quantity ( which' the Ancients no where defined, 
and who for want of a Definition thereof, raſhly dif. 
puting about the nature of an Infinite, have erred) | 
thus define. Quantity is a Magnitude every way de. 
termined either by expoſition, ſo that to one asking 
how great is it, it may be anſwered as great as you 
ſee, or by compariſon; ſo that it may be anſwered, it 
is one or more feet great, or any other ſuch way. But 
above all things, he ought to have an accurate defini. 
tion of Proportion or Mathematical Reaſon ;, and be- 
ſides, to know how to add, Subſtra&, Multiply, and 
Divide Proportions, and the varieties of Compariſons, 
of which, though moſt of them be taught by Euclid 
and his Interpreters, yet I ſhall reduce almoſt all of 
them to the next Chapter. 

The matter being known, and what we inquire into 
concernins it, . the next thing is to take the Principles 
the Principles of what ? the Principles of the Science, 
or of knowing that we ſeek for: Now nothing but 


' truths can be known. The Principles then of the Mx 


thematicks, are the fir/# truths, which we are not 
taught, but know them by the light of nature, fo ſoon 
as we hear them ſpoken, They are therefore called 


Lib.IIl. in GEOMETRY. 113 
the firſt Propoſitions, becauſe of them the firſt of all 
Syllogiſms conſiſt. The Subjett then of a Science, of 
any part of it,is not to be called a Principle; as a Point 
of Geometry, or an unity of Arithmetick, - (which as a - 
certain Maſter taught publickly ) though the firſt Book 
of Euclid's Elements begins with a Point, and the ſe- 
veeith Book with an unity.” =  ogep 

The Principles of Mathematicks, or firſt Propoſiti- 
ons,are Definitions; but that theſe may be uſeful, they 
muſt not only be true, but likewiſe accurate, leſt that 
through ſo great variety of ſignifications, we either 
proceed with uncertainty, or by continual diſtinaions 
being beat out of the Path, lolſe the truth by jangling. 
For as if a Hare ſhould ſtart amidſt a company of 
Maſtiffs, the Dogs let looſe would fall upon one ano- 
ther, whit the Hare is running for it; fo likewiſe 
in a Theatre of thoſe who diſpute for vittory, truth 
flies away undiſcerned. And for this cauſe (1 mean 
to remove diſtinftions) Wiſe Men have introduced 
Definitions. - | po er ater 
| But to define well], that is, ſo to circumſcribe with 
words the thing in hand, and that clearly; and with 
as much brevity as can be, that no ambiguity be left, 
is a very difficult task, and notſo much a work of Arty 
as of the natural Intelle&, However we are caſed of 
moſt part of this difficulty by the Induſtry of the An- 
cient Geometricians ; ſave that Eaclid's definition of 
TK © Line needs ſome corre&ion, or at leaſt a ſound in- 
© terpretation. It is true indeed, that in comparing of 

Longitudes, there is no reſpe&t at all to be had to La- 
titude z but yet in the conſtrugion of Figures, Lati- 
tude is neceſſary ; for without Latitude, it is impoſſh= 
ble to diſcribe a Figure; nor can it. be known in what 
part of a broad Line that inviſible Line is to be under- 

| I 2 ſtood, 
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ſtood. The reſt though all of them be not moſt ex. 
af, yet becaule they are true Propoſitions, they ſpgil 
not his Demonſtrations. 

Now Definitions are of two kinds, of which the one 
barely explains the nature of the thing; and the other 
the cauſe or manner of producing it. But theſe De. 
finitions are moſt uſeful to the advancing of knoy- 
ledge, which contain the caules of, and manner of 
producing the thing defined. For that ſaying of A4r;. 
fotle's is true, To know ts to know by the cauſe ;, the reſt 
which only declare the eſſence of the thing defined, 
are generally leſs fruitful, for nothing follows from 
them that was not before contain'd in them ; nor mat- 
. ters it, whether their Properties be called Definitions, 
or the Definitions Properties. 

Petitions are uſually reckoned among Principles 
allo but theſe are not the Principles of knowing, 
but of conſtruing, that is, of the deſcription of Fi- 
- Eures, wherein nothing is required , but that they be 

poſſible. 

All Propoſitions likewiſe, whole truth is obvious to 
the light of nature, are to be held for Principles. Now 
there is no doubt to be made of the truth of a lawful 
Definition, becauſe they have their truth from the 
conſent and will of men, who at their pleaſure give 
names to things explained. But there are ſome Propo- 
fitions, which though they depend on Definitions, and 
may by them be Demonſtrated, yet are ſo-per{picuous, 
that even without a Demonſtration they can force an 
aſſent. Theſe are called Ax:ioms, but care is to be 
had, that they be not held for true upon the bare au- 
thority of Maſters, There is great difference between 
the authority even of the beſt Maſter, and the light. 
of Nature. For there is nothing ſo abſurd, but 
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ſome Maſter -( in defence of fome error) hath ſome- 
time written things as abſurd. — 

The manner likewiſe of Adding, Subtraing, Mul- 
tiplying, and dividing of Coflick Numbers, (that is, 
things numbred) is to be foreknown ; which is eaſie, 
and taught by Viera in his Hagoge, but moſt clearly 
and briefly by Oughtred in the Key of Arithmetick ; 
from whence TI have transferred as much as I thought 
fit into the third Chapter. The nature and manner 
of finding out Square and Cubick Numbers with their 
roots, is allo to be learnt, This is handled in the 
fourth Chapter. = | 

The nature of an Angle is likewiſe to be known ; 
and therefore I have explained the properties thereof 
in the fifth Chapter. | 

To conclude, if he uſe any thing that is well De- 
monſtrated by any Author for a Principle, he will do 
well; for every thing known ſtands inſtead of a Prin- 
ciple, for a farther progreſs in knowledge, 

Some perhaps may ſay, that I place all Geometry 
In precognita, or things to be foreknown ;, but they are 
miſtaken. For he is a Geometrician (as I faid before) 
who knows how to determine a Quantity by compari- 
lon amongſt Quantities of the ſarhe kind. But thoſe 
things which I would have foreknown, are only pro- 
perties that attend Geometry, and ſteps whereby we 
are initiated in the Myſteries of ſublimer Geometry, 
and whereof we ſtand in need not only for Figures 
and Mechanick works; but alſo for the knowledge 
of all natural cauſes, as being all contained in Mo- 
tion, | | | 

The Principles and Theorems which are well De- 
monſtrated in the Books of the Ancient Geometricians 
being well underſtood ( for I write to thoſe who de- 
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fire to improve the Science, the thanks for the work 
being due to the firſt Inventors, ind no Man can reje( 
what is already done, but who is very learned in his 
own conceit) the next thing is, (not to D:monſtrate, 
but) ro ſeek out the cauſes of Proportion that one 
Magnitude hath to another. For no Man can Demon. 
frate what he knoweth not, nor know but what he 
hath found out, nor (unleſs very ſeldom) find out what 
he hath not ſought after. There is no certain Art of 
invention by Sagacity, Trying, Suppoſing, Deducing 
conſequences from things ſuppoſed; Men often at- 
tain either to the cauſes of the matter {ought after, or 
to ſomething impoſſible. And by this Sagacity, (not 
by Art) all the Ancient Geometricians performed 
what they did, as manifeſtly app 2ars, in that moſt of 
their Theorems Þ2gin with the Note of Suppoſition 
( # ) But: (one may ſay ) how ſhall one chance to 
take that ſuppoſed which he ſtands moſt jn need of! 
'There is no certain method whereby the moſt conye: 
nienit Suppoſitions may be choſen, And therefore we 
muſt try and experiment by meaſuring with a Com 
paſs and othes Inſtruments, how'near we can come 
Mechanically to the truth of the thing ſought. For 
inſtance, in ſeeking the length of the circumference 
of a Circle, (all Men knowing by the light of nature, 
that any Arch is bigger than its Chord) it is an eafic 
matter to come veiy near the true length. The re 
maining work is no more but to excogitate the pol 
ſible cauſes of ſo great a.Propinquity, wherein if they 
ſucceed, they have the principle of a Demonſtration. 
For indeed in all doubts, nature it ſelf ſets us up 
various Suppoſitions. But moſt Geometricians-ti- 
cuire nothing now adayes, but if it be Eughas 
though it be well known, ' that the mot Noble TR 
os = re 
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rems were invented, and the moſt beautiful Fabricks 
of the whole World built long before the time of 
Euclid. Now all our modern Geometricians almoſt, 
imagine to find not only the Proportions of Quanti- 
ties, but alſo of Motions, that is, the cauſes of all 
natural effes, in the ſole extration of the numeral 

; roots, and tt a falſe one too; and the reaſon is, 
becauſe ſo they are taught. 

The laſt thing in Geometry is, the efficient cauſes 
of the thing ſought being found, to Demonſtrate from 
them as it were backwards. I ſay, from the efficient 
cauſes, becauſe the cauſes of numerical properties, are 
for moſt part nothing but arbitrary Impoſitions of nu- 
meral names; and Arithmetical Operations are the 
Demonſtrations of the Works themſelyes. 


CH AP: I 
Of Reaſon” or Proportion. 


l RE% is the Relation of a Magnitude to a Mag? 
nitude of the ſame kind, according to Quan- 

tity; as two Magnitudes, 2 and. 5 being propoſed : 

The reaſon of the firſt to the ſecond is the relation of 
the Quantity of 2 to 5, that is, the Quantity of the 
| Magnitude 2, as it is compared with the Magnitude 
ll 5 For the Inequality of two Magnitudes , may be 
1 ore or leſs than the Inequality of two. other things 
| Unequal. | 

' 2. Therefore for ſhewing Profortion or Reaſon, it 
neceſſary that two abſolute 25 aan be ts 
4 0 
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of which the former is uſually called the Antecedent 
and the ſecond the Conſequent. : 
\ . 80 that neither both Quantities together, as 2 and 
5, Nor one alone, as 2 or 5; neither 5 (therefore 
our Algebraiſts do err, who ſay that FraQtion and Rez. 
| fon are the ſame thing ) neither the difference betwixt 
2 and .q, but the Quantity of Inequality that is 
betwixt two Magnitudes is that which is called Rex. 
fon.or Proportion, For though both 2 and' 2, and 
9 and 8, differ only by a unity, yet their Inequali. £ | 
ty is not the ſame. - Yet if there be three Magmnitudes, 
the leaſt, the mean, - and the greateſt; the Reaſon or I 
Proportion of the leaſt to the mean, 1s greater than |. 
the Reaſpn of the ſame to the greateſt. But on the 
contrary, the Reaſon or Proportion of the greateſt tg 
the mean, is leſs than the Keaſon or Proportion of the 
{ame to the leaſt. We might ſay,that Texcer was big- 
ger, compared to Ulyſſes than' to ax; and Ajax 
was leſs, compared with Ulyſſes than with Texcer the 
reaſon of this is manifeſt. For by how much a lel- 
ſer Magnitude comes nearer a greater: Magnitude, 
by ſo much it hath a greater Realon or Proportion to 
It, and by how much more a greater Magnitude ex- 
ceeds a,Jels, by ſo much, it hath. alſo to it a greater 
Reaſon or Proportion, , | 
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- .3- Now the Proportions or Reaſons of leſs to a 
Sreater,. and of a greater to aleſs; are different kinds 
of Quantity, whereof the one is the Proportion of 
defect, the other. of exceſs; of which, the- former by 
how much. the more it .is multiplyed, by ſo much the 
defeft becomes., always the -leſs, therefore it can ne+ 
yer exceed or equal the Proportion of excels. 
| 4+. Reaſons or PMportions are the ſame, or alike, 
ar equal, in numbers, when they are of the ſame de- 
. . no- 
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nomination, or may be reduced to the ſame denomi- 
nation; as if both the firſt of the ſecond, and third of 
the fourth be + or #: But where the Proportions are 
not expreſſible by numbers, both the firſt! of the ſe- 
cond, and third of the fourth are correſpondent ſides 
of like Triangles; and are called Proportional; as 
having Portion for Portion by the Greeks *Avdopy , 
25 the ſame thing ſaid again. | ESE 
\ 5. Continual Proportjonals are ſuch as being Pro- 
portional have a middle Quantity common, as 1, 2, 4. 
6. The root of a Square Number, is that Number 
which being multiplyed by it ſelf produceth ſome 
Number. Now'the ' Number produced 'is called. a 
Square or Quadrat, and the Root is always an aliquot 
part of its own Square; as if the Root be 8, the 
Scuare will be 64, and the Root the eightepart of it. 
7. It is then manifeſt, that the Root of a Square 
Number is not the fide of a Square Figure, though 
ſome Algebraiſts deny this , being now aſhamed to 
confeſs the truth. | 
8. If there be three Magnitudes continually pro- 
portional, and from the ſame Antecedent three other 
continual Proportionals ; the Proportion of the laſt 
tothe laſt, will be the double of the Proportion of 
the ſecond to the ſecond ; as is manifeſt in theſe num- 
a I bers, 2. 4. 8, and 2. 6. 18, the Proportion of 18 to 
s £6; is the double of the Proportion of 6 to 4. For 
f Was18 is to8, fois 0 to 4; but g to 4, hath a double 
y Proportion of 6 to 4. Elem. .14 Prop. 28. 
e 9. Two Proportions are componnded or added to- 
- Wgcther; when both Antecedents'and Conſequents be- 
ing -multiplyed among themſelyes, a Proportion is 
e, made : For example,. if the Proportion of 2 to 3 be 
2s Fto be added to the Proportion of 4 to 5; let the An- 
J- Tece- 
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tecedents 2 and 4 be multiplyed one by another, ang F 
they make 8; then let the Conſequents 3 and 5 be 
multiplyed one by another, which make 15. This 
being done, the Proportion compounded of the Pro, 

portions of 2 to 3, and 4 to 5 is the Proportion of 9 

to 15, according to Eucl. Elem, 6. def. 5. 4 

10. Otherwiſe, if it be thus, as 4 is to 5, {0 3 th « 
another, which, ſhall be 34, the Proportion of 2 to 3 
( that is, both being multiplyed by four ) will be off 
8 to 15, that which is compounded of the Proporti 
onsof 2 to 3, and 4 to x. 

11. The Subtra&ion of a Proportion from a Pro. 
portion, is done by dividing the Quantities of the 
whole Proportion to be ſubſtratted by the Antece. 
dent, and the Conſlequent of the whole to be ſub 
trated by both. For cxample, let the whole Pro 
portion be of 8 to 15, the ſubtracted, of 4 to 5. | 
divide 8 and 15 by 4, the Quotients are 2 and z/, 
Again I divide the Conſlequent of the whole Proporti 
on 15 to be {ubſtraged by both the Quantities, to 
wit, 4 and 5, the Quotients will be 3+ and 3, whid 
are in the Proportion of 12 to 15, placing them n 
order 8, 12, 15. If from the Proportion of 8 to 15 
the Proportion of 12 to 15, that is, of 4 to 5, it 
taken; it is manifeſt that there remains the Proportion 
of 8 to 12, that is, of 2 to x. 

12. Otherwiſe, if it be thus,as the conſequent ofthe 
Subtrahend , which is 5, is to its Antecedent 4 © 
the Conſequent of the whole, which is 15, is to tit 
other 12; placing in order 8, 12, 15, it is plain that 
the Proportion of 12 to 15, that is, of 4 to 5, being 
ſubtraſted from the whole Proportion of 5 to 15 
there remains the Proportion of 8 to 12, that 15z-( 
2 to 3, 
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13. Proportion is multiplyed by ſaying, as the 
\atecedent is to the Conſequent; ſo the Conſe- 
nent to a third, and ſo the third to a fourth, &c. 
14. A Proportion is divided by Number, when be- 
een the Antecedent and Conſequent, one or more 
nean Proportionals are interpoſed. 

15. If there be never fo many Magnitudes of the 
me kind, the Proportion of the firſt to the laſt, is, 
compounded of the Proportions of the firſt to the ſe- 
cond, of the ſecond to the third, and fo forth unto 
the laſt ; as in any Numbers, 4, 9, 10, 3, the Propor- 
tion of 4. to 3 is compounded of the Proportions of 4. 
(0 9y and 9 to 10, and 10 to 35 which is Demonſtra- 
ted by many. 

16. But there is another kind of compared Quanti- 
ty, which is alſo called Proportion, not Simply, but 
Arithmetical Proportion. Now four Quantities are 
aid to be in Arithmetical Proportion, when the one 
conſtantly exceeds the other by equal differences. 
Concerning which Proportion, I ſhall only ſay, If 4 
Line were cut into 4s many equal parts, as it is intelligi- 
ble it may be divided into, the Geometrical Proportional 
mean between every next two of theſe parts, will be the 
ſame with the Arithmetical mean. It (for example) 
a given Line ſhould be diyided into the parts 2 and 
16, the Arithmetical PcShortional mean will be 7 ; 
lo then 2, 9, 16 are continual Arithmetical Propor- 
tionals, Now the Geometrical Proportional mean is 
lels than 6 but if the ſame Line had been divided 
Into 100000 equal parts, and both a Geometrical 
and Arithmetical mean taken betwixt the whole and 
ts parts 99999, how ſmall a difference would be be- 
tween thoſe two Geometrical and Arithmetical Pro- 
Portions ? Therefore by how much leſs the 4 
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betwixt the extreams is, by ſo muchleſs is always 
difference between the Geometrical and Arithmetic 
mean. Wherefore if ſuch means were every whe 
interpoſed, all their difference would vaniſh. Th 


1s a moſt uſeful Propoſition for finding out the Propy 


tions that ſtreight Lines have to crooked. 


OI 


© RA:Þ:; 143; 
Of Algebraical Operations. 


1. "T He Algebraiſts inſtead of things, that is, i. 

ſtead of Magnitudes, put Letters as the $t 
cies of things, which in this manner we are taughty 
Add, Subtract, Multiply and Divide. If the Specis 
be ſolitaty, as A and B, they are added by interps- 
ſing the Sign | , which ſignifies more. A andB 
then beings added , the ſum is A + B; but if B be 
to be ſubtracted from A, they interpole the Sign — 


which ſignifies leſs, or a mult, Therefore A-B 
is that which remains of the Magnitude A ; after that 


B is taken from it : Multiplying by a Number, is whet 
the Number Multiplier is ptefixed, as 2 A, 3 A,C« 
The multiplication of A by it ſelf is performed by 
writing AA or Ag; a Line cannot be multiplyec 


by it ſelf, and this is the firſt thing wherein the Alge- 


braiſts of this Age differ from Dzophantus and the At! 
cients, who contained themſelves within the bound 


of Arithmetick. If A be to be multiplied into B, they 


write AB, if it be written +, A is underſtood to! 


-B 
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livided by B, which ſignifies the Quotient, as if A be 
o, and B 2; that mark F is 5, this does indeed 
ery well in Numbers 3 but if A A be a Square Fi- 
2ure, afid B the Diviſor a Line ; then that Quotient 


fi 


Þ . 
ure AA, which is againſt the nature of true Alge- 


ra, and likewiſe abſurd; for Planes or Flats are not 
ompoſed of aggregated Lines. 

But if the Species be afﬀeded with like Marks or 
igns, as | A -|- A, they being added together make 
>A. For this is a true Rule of Ozghtred and the 
\lebraifſts ; in Addition the Species are to be added, 
nd a common Mark to be affixed. lf therefore — A 
x added to — A, the {umm will be — 2 A; but if 
he Marks be different, then this is the Rule, let Spe- 
ies be ſubtraged from Species, and the contrary 

ark prefixed to What remains; ſo that + A and 

A added together make ©, that is nothing. 

3, But if two affected Species be to be added to 
x0 affe&ed Species, this is the Rule If they be like 
igns , let the Species be added, reſerving the Signs. 
»v A+B, and AB added together make 
AT 2B, But if the Marks be different, as in theſe 

A—B, and — A--B, theRule is; let the like 

k ſeted be reduced under their proper Signs, and 

We lumm will be -|-A-|B—A—B, that is no- 
\ 4. In Subſtra&ion, if the Species be ſolitary, and 
ff acmhave the Sign --, as | A +B, and -- B beto 
\ t ubtrated from -- A, the remains is the Species 
Yom which the Subtraction is made , with the Sign-]-, 
 beÞeStther with the Species ſubtrated haying the con- 
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ſhews how often the Line B is in the Square Fi- 
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trary Sign. For. B taken from A leaves A — B: by 
if both the Signs be —, thedifference of the Specis 
with the Sign -j- is to be taken for the remaining 
as if —5 be to be ſubtradted from — +, the rem 
will be --2. For it is manifeſt, that — 5 is noi 
than — 7 by two unities. And that it is ſo, is eli. 
to be underſtood by any that wAl take the pains ty 
conſider it. For what is it elſe to take the deg. 
from a given Magnitude, but to add to it the def, 
ent Magnitude which it wanted ? If therefore — xl 
be to be taken from A, it is maniſeft that there. 
mains 2 A. For by the very taking away of the 6 
fe, the acceſſion of that which was wanting is xd 
ded; inthe ſame manner as he that remits a debt, he 
tows upon his Debtor as much as he hath remitted 
If ſeveral Species affe&ted with Signs be to be multi 
plyed by one or more Species affetted, this is theRul 
If the Signs be like, let the Sign-|- be prefixed toth 
multiplied Species, but if different, the Sign — ai 
this example 

A-{-B 

A-j-C 

--CA4+-BC 

”" AA+AB 
AA CAJ-AB+BC + AA— CA—AB+8 


f 


Which is true indeed m Numbers ; but if they MW. 
Lines, falſe, For nothing can be multiplied but by 
Number. "all ure c 
* As many ſpecies as you pleaſe, and howſoever a 

| feſted, are underſtood to be divided, when they plat 
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ve Diviſor under the Dividend, as = is the 
Notient of A -|- B divided by BC, that likewiſe 

:rue in Numbers; but if A-|- B be a Superfice, and 
z  C aLine, it is abſurd, as we obſerved before. 

hat remains is no more but labour in ſeeking out 
; commodious Suppoſition from whence they may be- 
in, which is not art, but groping and chance, Now 
then they have found out any Proportion by Chan- 
ing, Converting, Multiplying, Dividing, Compound- 
ng, and elevating and deprefling it by a Scale of con- 
nual Proportionals, they toſs the ſame, until- that ar 
ength unawares, and by hap-hazard they ſtumble 

pon ſome Equation that may ſatisfy an Arithmetical 

Yroblem : Bur it .is impoſſible by this method, to.an- 
wer a Geometrical Queſtion. Algebra is indeed, 
ne of the Rules of Arithmetick, to the attaining the 

heory whereof, two or three days at moſt. are re- 
uired, though to the promptitude of working, per- 
haps the prattice of three months is neceſſary. 


— © 


CH A PF. *IY; 


)f Square Figures , and Square Numbers. 


| If A pr Figure and Square Number, when 

L they have ſo many Square and equal parts, 

W*< one and the ſame thing; for a whole Figure, and 
number of its parts, are the ſame, 


2. If 


\ 
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2. If Square Figures be deſcribed from creſcent ; 
ai ( or Radius's encreaſing ) as Numbers in natyr; 
order from an unity, they difter among themſelye;; 
odd Numbers of the fame order. For the leaſt Fig 
is one, to this the next odd Number. (which js; 
being added, makes the next Square Figure (4, ) 
To this again the next odd Number ( 5 ) being addeq 
makes the third. Square:('9 ) and fo on. Therefore 
the exceſſes of the faid Squares encreafe as odd Nun 
bers from an unity, to wit, 1, 3, 5, 7, &c. | 

3. If there be three Square Nunibers next to on 
another in order , and a unity. be taken. from'th 
middle, the number that is left is the mean Proport 
onal betwixt the extreams, For example, 100, 81, 6 
are Square Numbers. next to one another in..orde 
Let the Unity be.taken from 81, there remains $; 
which is a mean Proportional betwixt 100 and 6 
In like manner 49, 36, 25, are Square Numbers he 
to one another in order. Take an Unity fromith 
middle 36, there remains 35 the mean Proportion 
betwixt 49 and 25. Soin theſe 9, 4, 1; if from th 
middle 4. one be taken, there remains 3 the mean þ 
twixt the Squares 9 and 1, Laſtly, 400, 361, 32 
are Squares next to one another in order :: If from tit 
middle 361 an Unity be taken, there remains 36: 
the yu betwixt the extreams 400 and 324, andi 
in all. 


4. Betwixt two next.Square Figures, if to the le 
Square .its Root be added, - the whole will be the me: 
Proportional. For if to the Square 1, its Root (whil 
is 1) be added, the whole 2 is the mean Propd 
tional betwixt 1 and 4. In like manner, if to the 5q 


4 its Root be added, the whole 6 is the mgani Prop#! 
tions 
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tional betwixt 4 and '9; atid-ſo in all, as is manifeſt 
by induftion.. Bo ; | 

5. If from a Square its Root be taken, there 
will remain the mean betwixt it and the next leſſer 
Square. Let 100. be a Square Figure, if its'Root 
10 be taken-from it, there will remain ninety, the 
- Proportional- mean betwixt 100 and 81, the next 
lefſer Square. In like manner if from the Square 9, 
its Root 3 be taken, the remaining 6 will be the 
mean betwixt of and the next inferiour Square 4; 
and ſo always. | 

6. But if the Squares be not next to one an- 
other, but that one interpoſes, the leſs Square 
with two Roots is the mean Proportional betwixt 
thoſe two Squares. For if to the Square 1 its 
tyo Roots, that is 2 be added; there will be 23; - 
the Proportional mean betwixt 1 and 9. Likewiſe . 
if to the Square 4 its two Roots, that is 4 be ad- 
ded, there will be 8, the mean' betwixt 4 and 16, 
and ſo perpetually. The fame mean will be had, if 
from the greater Square, its two Roots be ſubtra. 
Red. . For if from 16, its two Roots be taken, 
there will remain 8, the mean betwixt 16 and - 


lf laſtly two Squares have other two between 
them, and to the leſs Square the triple of its Root 
be added, you will have the mean betwixt the 
two extream Squares, For if 3 be added to the 
Square 1, there will be 4, the mean ' betwixt 1 
and 16; or if to the Square 4 the triple of its 
\dot, to wit; 6 be added, there will be to the 
roportional mean hetwixt 4 and 25; or if from 
25 the ttiple of its Root; to wit, 1x5 be taken, 
| K. there 
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| there will remain 10, the mean betwixt 25 and 
4, and ſo always. From which follows a General 
Rule, that the mean Proportional betwixt two 
Squares, is ſo many Roots of the leſſer added to the 
leſſer; or what remains after fo many. Roots are ta; 
ken from the greater, as the greater Square is diſtant 

laces in the natural order of Numbers from the 

eſler. 

7. Hence it is manifeſt, that the Root of a 
Square Number is not_.(-as Algebraiſts imagine ) 
the fide of a Square Figure, nor at all a Line, 
becauſe a Line addes nothing to a Flat, or 
Plane, 

8. If. two Squares are next to one another, 
both taken together, are greater "than the double 
mean, ' by a Unity, or . one {quare Particle, Fox 
1-and: 4 are next to one another ,, -both together 
make 5,, the double of the mean is 4 , the diffe- 
rence is 1, In like manner 100 and 121 are next, 
both together are 221, the mean is 110, the 
double of the mean 220, the difference. 1, and fo 
in all. 

9. It Squares admit of one between them, thei 
extreams taken together are greater than the double|ſ i 
mean by four. For 1 and 9 admit of one betwixt] t 
them, both together make 10, the double mean 5}l e 
6, the difference 4. Likewiſe 100 and 144- receive 
one between them, the extreams put together are 8 
244., the mean is 120, the double mean 240, theſ[d 
difference 4, and ſo every where. ec 

10. If between two Squares, other two inter-I|t] 
poſe, - the extreams together are greater than theFer 


double mean by the number Nine. For 1 nd 16 
| aye 
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have two betwixt them, added together they make 
17, the double mean is 8, the difference 9g, Like- 
wiſe 100 and 49 have two betwixt them , put to- 
oether they make 149, the mean is 70, the double 
of that 140, the difference 9g, In like manner , 
three being interpoſed, the extreams exceed the 
double mean by ſixteen , and ſo forth by Square 
Numbers , throughout the whole Series of Squares. 
11. Betwixt two Cubick Numbers; two mean Pro- 
portional Numbers intervene : Now they are found 
out after this manner; if the Cubes be next to one 
another, let the leſs Cube be divided by its Root, then * 
let the Quotient be multiplyed by a Number that ex: 
fl ceeds the Root by an Unity, the ProduR will-be the 
-M leſs of the means. For example, take the next Cubes 
rand 8; let. the lefſer Cube 1 be divided by its 
rl Root 1, the Quotient will be 1, then multiply t, 
-W by 1 more 1, that is 2: This number 2 is the leſs 
of the means betwixt 1 and 8; by the ſame method 
the greater mean is found out, 2 being divided by x 
the Quotient is 2, then 2 being multiplyed by x 
more 1, makes the greater mean 4. Laſtly, 4 be- 
ef ing divided by 1, the Quotient is 4, and 4 be- 
leF ing multiplyed by 1 more 1 it makes 8; or let 
xtÞ the leſs Cube be 64, its Root 4, the next great- 
SF er Cube 125, 64 being divided by 4, the Quoti- 
veQent is 16; 16 being multiplyed by 4 more 1, makes 
reW&, the firſt of the means. Again 80 being divi- 
he ded by 4, the Quotient is 20; which multiply- 
ed by 4 more 1, makes 100 the greater mean; ift 
er:Þ the laſt place if 100 be divided by 4, the Quott- 
tveJent will be 25, which being multiplyed by 4 more -_ 
16} makes 125, 
K 3 12. 


aye 
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12, If two Cubick Numbers have one Cubig 
Number betwixt them, let the leſs Cube be diy 
ded by its Root, and let the Quotient be mult 
plyed by* the Root more 2, the produ@ will } 
the lefſer mean; let the Cubes be 1, 27: 1 bein 
divided by 1 , the Quotient is 1, which multig| 
ed by 1 more 2 makes 3 the leſſer mean. Apy 
3 divided by 1 is 3, then 3 multiplyed by x mgaj 
2, makes 9, the greater mean. Laſtly 9 divide 
by 1 is 9, which being multiplyed by 1 more 2 
27+ | . 
' 13, In like manner-if the Cubes be 8 and 64,' 
being divided by its Root 2, the Quottent is 4, al 
4 multiplyed by 2 more 2 makes 16, the firſt meg 
and 16. being divided by 2 makes 8, which mult 
plyed by 2 more 2, makes 32 the ſecond-me 
To conclude, 32 being divided by 2, the Quoti 
is 16, which multiplyed by 2 more 2 makes 6 
In like manner if the Cubes be 27 and 125, 27 
ing divided by 3, the Quotient is 9, which mull 
plyed by 3 more 2 makes 45 the firſt mean, Agal 
| 45 being divided by 3, the Quotient is 15, whit 
multiplyed by 3 more 2 is 75, and 75 divided 
3, the Quotient is 25, and this multiplyed by! 
more 2 makes 125, and ſo always in Cubes that! 
termit one. i 
If two Cubick Numbers intermit two Cubick Nath 
bers, the leſs being divided by its Root, the Quit 
ent multiplyed by the Root more 3, will give U 
firſt mean. Let 27 and 216 be two Cubes nts 
mitting two Cubes (to wit 64 and 125 ) 27 Dell 
divided by its Root, the Quotient is 9, which bell 
multiplyed by the Root 3 more 3, makes 54» © 
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ot mean; 54 divided by 3 'makes 18, which be- 
ns multiplyed by 3 more 3 is 105, Laſtly 108 
xing divided by 3, the Quotient will be 36, which 
multiplyed by 3 more 3 makes 216, 
If two Cubick Numbers intermit three Cubick 
umbers, and the leſs Cube be divided by its Root, 
ad the Quotient multiplyed by that Root more 4, 
e produR will be the firſt of the means. And {fo 
hrough all the Cubes of Numbers that are in a natu- 
al order, adding 5, 6, 7, &c. you may find the firſt 
jeans betwixt any two Cubes whatloeyzr. 


£2 8-4-7. Vo 
. Of Angles. 


x. A Streight or right Line Angle, is the digreſſ, 
L A. on of two freight (or right Lines) from the 
ſame Point in the circumference. 
2. The Quantity of a ſtreight Line Angle, is the 
Quantity of the Proportion that the intercepted cir: 
cumference hath to the Perimeter of the Circle. 

3. Ihe Quantity then of an Angle is not a Line, 
neither a Superfice , nor yet a ſolid Body , but the 
Quantity of the Proportion which the Revolution of 
the Raaims hath to another Revolution of the ſame. 
| 4 The Chord of an Angle, 
Circumference, or Arch, 1s 
ſtreight Line that joyns toge- 
ther any two Points of the cit- 
cumference ; as if there be 
freight Lines from the fame 
Point AB, Ab, AC, and the 
Angle ABD a right Angle; 
but the Arch Bb C. Thenthe 
ſreight Line BC is the Chord 


A. 
and the treight Line Bb th6 
Chord of the Arch Bb  _ 
5. The right Sine of the circumference is a ſtreight 
Line drawn from one term of the circumference, 00 
the Radius which paſſeth through the other term pet 


Arch 36 6, The 


or ſubtenſe of the Arch. BCE 


pendicularly; as Be or 4b, is the right »ine of the}« 


' 6. The Secant of an Arch or circumference, is a 
freight Line drawn from the. Centre by one term of 
the Arch to the ſtreight Line which is drawn perpen- 
dicularly in the other term to the Radius; as A D 
« the Secant of the Arch BC, - 

7. The Tangent of an Arch is that part which is in- 
tercepted of the right Line which is drawn perpendi- 
colarly from the beginning of the Arch; as BD is the 
Tangent of the Arch BC, or of the Angle ABC. 

8. Hence it is manifeſt, that the right Sine of any 
Arch is the half of the Chord of the double. Arch, or 
that the Chord. of the Arch, is equal to the double 
right Sine of the half of the Arch, as if the Arch B6 
bkethe half of the Arch BC, 46 doubled will be equal 
tothe Chord BC, 

9. A leſſer Arch hath a leſs Proportion to its Chord, 
than a greater Arch hath ta its Chord. For the Pro- 
wrtion of the Arch BC to its Chord BC, is the ſame 
'Mvith that of Bb, the half of the Arch BC to the 
.MWhalf Chord Be. But the Chord of the half Arch BC 
s the treight Line Bb, which is greater than Be. 
Therefore (by Chap. 1. Num. 2. ) the Proportion 
Md the lefſer Arch Bb toits Chord Bb is leſs than 

.MWthat of the greater Arch BC to its Chord BC. 

10, Hence it follows, that if the Arch Bb were 
biſeted, and the Biſegment of it again bileted, and 
bon as often as can be done. We would at length 
tome to'a Segment of an Arch , the exceſs of which 
won its own Chord ſhould be leſs than any given 
Longitude, and by conſequence leſs than the breadth 
pofany Line having never 10 little Latitude. 
rl 11. In like manner, if a ftreight Line were biſe&- 
hefled, and the Biſegments thereof again biſe&ed as often 
a might be, we would come at length to a Segment. 

KR 4 leſs 
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leſs than any aſhgnable Quantity, and therefore lek 
than the breadth of a Line, having never fo little La. 
titude: FI 
12. Now that univerſal faying, every Arch is great. 
er than its Chord, would hold univerſally true, if there 
could be given an Arch of a Circle, and a ftreight 
Line, that had no breadth; but neither is there a Line 
without Latitude, nor if there were, or could be but 
ſuppoſed, could it enter into a- Demonſtration, that 
handles the Proportion of Superficies and Solids; be. 
cauſe they are different kinds of Quantity, as appear 
by the fifth Definition, El. 5. of Excl:: Neither ( as | 
conceive) would Dr. Wallis have thought other ways, 
but that that Definition is not found among the Prin 
 Ciples of Algebra in Oxghtred's Key of Arithmetick, WW! 
13. In any Triangle, if the Y' 
———— D Angle be cut in two equal Wt 
= parts, and the ſtreight Line Wt 


that cuts the Angle, cut alf 
the Baſe; the Segments of the 
Baſe will be in Proportion of 
the Sides. This is clearly De- 
monſrated in Excl. Elem. 6. * 
Prop. 3. L | 
'- 14. There is another kind MY! 
A. of a plain Angle, which they 
call the Angle of Conta&t, 
ſuch as the Angle that the treight Line BD make 
with the Arch BC in the Point B.- Which Exclid 
( or his Interpreter Theon and many that have fol- 
lowed him, haye affirmed to be greater indeed than 
any acute Angle; and the Angle which AB makes 
with the ſame Arch BC, bigger than any acute Angle, 
yet leis than a right, which is manifeſtly abſurd. Ka. 
BY cacn, 
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hen,as Dr.Walli will have it,the Angle of ContaR had 
hen of the ſame kind with the Angle that is made by 
he Revolution of the Radiusz for every Angle that 
not obtuſe, is either right, or leſs than a right Angle, 
by ſo much as any Angle is acute. 

They were in the firſt place miſtaken in that they 
thought the ſpace betwixt the ſtreight Line BD, and 
the Arch BC to be an Angle, which (by Numb. 3. 
of this Chapter )) is falſe. "They were. alſo miſtaken 
n that they took thoſe Angles for Quantities of the 
me kind, which is falſe. For an Angle of Conta&, 
howſoever multiplyed can never equal nor exceed an 
Angle made by the Circulation of the Radius. 

15. If it were true that the Angle made by the 
ight Line A B with-the Arch B C: were leſs than a 
ight Angle; it might come to pals that an acute Angle 
acrcaſing Uniformly, would at length become greater 

than a right,which yet could never equal it;the ground 
of which abſurdities is, that they thought no Line to 
have any Latitude, nor a Sine any Quantity at all. 

16. That an Angle in the Centre, is the double of 
n Angle in the circumference, ( if they infiſt upon 
qual Arches) is Demonſtrated by Eucl. El.3. Prop.20. 
but it is to be obſerved, that to the eſſence of an Angle 
n the circumference, it is not required that both the 
ides ſhould terminate in the circumference; for DBC 
Kan Angle in the circumference, though the Point 
&0Þ) be not in the circumference. 


Co :4av, 
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CHA PN 


Of the Proportion of the Perimeter to the 
Radius of tbe Circle. | 


* $ hy ormings Arch is equal to the Radius, to. 
gether with the Tangent of 30 D2grees, 

Let the Radius be AB, the half Radius BE, or 
AF, draw the Line then EF, the ReQangle ABEF 
will be the half of the Square from the Radius AB, 
By the Radius AB let the Arch B G be deſcribed, 
cutting EF in G: The Line theri AG being drawn 
and produced to BE producedin H, BH will be 
the Tangent of 3o Degrees, and BG the third part 
of the Quadrantal Arch deſcribed by A B, then from 
the Point G to the ſide AB, let the Perpendicular 
GI be drawn. In BA produced, take AN the 
double of AI, ſo that IN bethe Triple of IA, then 
draw the Secant NG, cutting AF in T, and pro- 
duce itto BH in 9g. 

I ſay that the ſtreight Line Bq is equal to the 
Arch B G. | | 

Upon AT deſcribe a Quadrantal Arch ST, be: 
cauſe then the Triangles NIG, NAT are alike; 
AT will be two thirds of the ſtreight Line GI the 
half Radius, that is, the third part of the whole Ri 
dius. 

Becauſe therefore A T is the third part of the Ri 
dius, the Arch ST will be equal to the Arch BG 
Let BG be cut in two in the middle in 5, and Al 


in M, and let the Perpendicular 5b be drawn to Al 
. and 
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2nd A M will be the ſixth part of the Radius AB, 
and the Arch YM _ to the Arch Bz; and as 
Nb isto NA, ſo ſhall bz beto AM: Draw then 
and produce NM, it will paſs through z; now let it 
he produced to BH in Q. Let bs beproduced to 
the Concourſe with Nq in rt, and be will be the - 
double of b z, and = to the Chord of the Arch BG. 
For the right Sine of the half of any Arch, is the half 
of the Chord of the double Arch. Again let the Arch 
B; be biſeted in e, and AM in L; and draw the 
Perpendicular ea to AB, and ea will be the half 
Chord of the Arch B z, and the fourth part of the 
two Chords of the Arches Bz and 5G. Now let AL 
alſo be the fourth.part of the treight Line AT; 
draw then and produce the Line NL, and it will paſs 
by e: Now let it be produced to BH in Þ. There- 
fore the Arch RL is equal to'the Arch Be; in like 
manner if MT be divided in X, draw the Line NX 
and produce it, it will cut the Arch BG in 0, {o 
that o G is the fourth part of the Arch BG, and the 
Quadrantal Arch VX will be equal to the Arch, Bo, 
and ſo perpetually. The ftreight Lines then which 
are drawn from "the Point N, will divide both the 
ſreight Lines A TT, Bq, and the Arch BG into the 
lame Proportions. 

[i then the Biſeion were continued as much as may 
be, we would at length come to the Arch of a Circle, 
leſs thay-the Latitude of the Line or fide AB. Alſo 
Wccording to Chap. 5. Num. 9. The Proportion of an 
cc to the Chord always decreaſeth. Wherefore 
Wiiedifference of the Arch to its own Chord decreaſeth 
Wo, until it become leſs than any aſſignable diffe- 
 Wience, 
= {*t us then ſuppoſe the Latitude of the Radius AB 
: i Tg ta 
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to be equal to the leaſt Segment, or leſs than it (fg 
. by biſeQing, it can never. be reduced to nothing 
the laft and leaſt Segment will be in the ireight Ling 
BH.to q, and ſo continually all the equal Segments 
of the Arch BG will lye extended towards the ſtreight 
Line Bq; for Bq is greater than be, which is equal 
to the Chord of the Arch BG, Let ae be prody. 
ced till it meet with Nq in «, ard a4 wil! be equal 
to four Chords of the Arch Be, but 'e's than the 
whole Bg. Inlike mann:r, if. the Arc: » e be bile, 
Qed, and the right Sine of it drawn, that produced 
till it meet the ſtreight Linz N 4, it will be equal to 
eight Chords of the Arch ae, vut lets than the 
freight Line Bg, and fo always, uitil one come to 
the laſt and leaſt Segment, whole: Longitude is equal 
to the Latitude of the Radius AB. 

Therefore if the leaſt Latitude be allowed to the 
ſide AB, the Arch BG, and treight Line B q will 
be equal ; but if all Latitude be denyed to a Line, 
not only the leaſt part of an Arch will be greater than 
its Chord; but alſo all its parts to all the others, ſo 
that no Arch can be equal to a ſtreight Line. Neither 
can there be any Line drawn, nor Sine, nor Arch, nor 
Figure. For a Line without Latitude is nothing , and 
the half of it as much. A 

Therefore Bq is equal to the Arch BG, that is, 


to the third part of the Qyadrantal Arch delcribed byWW | 


the Radius AB. i... 
Now becauſe the Triangles GTF, EG q, axeRed& 
angular and alike, and T F the third part of the ha 
Radius AF; Eq will be the third part of EH (ti 
exceſs of the Tangent BH above the half Rad 
BE). The Triple then of By ( that is, the Qua 
drantal Arch deſcribed by the Radius AB) is eq 
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- the Triple, of the Semiradius, together with the 


| Wriple of £7 ; that is, to the Radius AB, together 


ith the Tangent of 30 Degrees, that is, together 
ith B H, which was to be Demonſtrated. + 

2, If Bq were produced until it were Tripled, and 
\F until it were doubled, it is manifeſt that a treight 
ine drawn from the Point N by the end of the 
loubled A F would cut off in the treight Line BH 
ing produced, a ſtreight Line equal to one, com- 
ſed of the Radins and Tangent of 30 Degrees; but 
hat a treight Line drawn from the Point N, paſſing 
hrough A D produced, ſhould alſo proportionally 
ivide what remains of the whole Arch by BG is 'im- 
ofible ; becauſe if by the Point G,the Crngent were 
rawa to the Point G; the ftreight Line G A- pro- 
vced until it were equal to the ſtreight Line BN, - 
ould do the ſame as BN; and therefore ftreight 


ines from the Point N, through any part of the 
rch, would not do it. | 


$CAHOLIN MM. 


3. Becauſe I have ſhewed in Lib. 2. ( of Geometrr:- 
il Roſe: ) that a Quadrantal Arch is equal to a right 
ine, whoſe Square is ten times as great as a Square 
om the half Radius; and have now made out, that - 
e fame Arch is equal to a ſtreight Line, made up of 
We Radius and Tangent of 30 Degrees : In this place 
Mill from moſt clear Principles demonſtrate, that a 
gre from that Rreight Line compoſed of the Ra- 
bs, £20 Tangent of 3o Degrees, is alſo the Decu® 
bot 2 Square from the Semiradius. 8 


De- 
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Deſcribe a Square AB CD, and let it be divide 


four ways, as well by the right Lines EF, GH, all 
the Diagonals AC, BD concurring in the Centre of 
the Square at m; and deſcribe the Arch AC cuttinge 
EF in 0, and letit be produced to the fide BC ing 
Ba is then the Tangent of 3o De 


B 


G 
Ss 


Oo 


| 


£| bs 


I= 


n 


—_— 
LX 


Srees; let thei 
BG be prod k 
and 'in it being 
produced, let. 
equal to the hal 
fide BE, andCl 
equal to the Ta 
gent Bu be taken 


6 


'Then deſcribe i 


Square from the 


whole B L, which 
is BL 2M, whioi 


15 to be Demon 
ſtrated to he equi 


to Ten Square 


from BE or Cl 


The Square from BE is BE m G, the Square fron 
the Tangent B a, is BabGS, to which let C L YH 
be equal. 

Deſcribe alſo a Square from B I, which ſhall. 
Blcg, and let CD, EF be produced to the. (ide 


MZ cutting gc in K and þ. 


duced to the fide MZ in X, and SH to L7 is !. 


Underſtand now that the four ſides of the Squarli 


ABCD, are each divided into twelve equal parts., 
it will be that the Square ABCD does contain 1 


equal little | 2 
Becauſe the fide BC is 12, the fide BI is 18, 


uares. 


Let ab alſo be pit h 


| ( 


It 


Square of the former is 144, of this 3 24, the SR elc 
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jm 19 is 361, the Square from 20 is 400, and theſe 


ware numbers are in order next to one another, 
Vherefore ( according to Chap. 4 Num. 3) an unity 


ing taken from the mean Square 361, the remaining 
60 is the mean Proportional betwixt 40o and 3ag, 
tis, the Root of the {quare Number from 400 mul- 
plyed 1at0o 324. 54 
Again, becauſe BC 1s 12, the half ſide BE is 6, 
hich ſquared is 36 ; ,now the Square from 7 is 493 
he Square from 3 1s 64.3 and theſe Squares are next 
oone another in order. Wherefore ( according to 
eſame number of the faid fourth Chap. ) take an uni- 
; from the mean Square 49, there will remain 48 the + 
nean Proportional betyixt 64 and 36, or the Root of 
ie Number 64 multiplyed into 36. Now 48 is the 


Wquare'of the Tangent of 30 Degrees in the Square 


| 
| 


X 
t 
$ 


44; becauſe then 360 is the Decuple of the Square: 
omthe half ſide BE, its to the Square 144, as 10 
43 ſo the Tangent. of 30 Degrees, in the Square 


60 will be to the Square of the Tangent alſo, as 16 


04: but the Tangent of 30 Degrees in the Square 


W6o, towit, the third part of it is 120, which num- 


er is'to 48, the Square of the Tangent in the Square 
44, as10 tO 4, Therefore 360 is the Square from 
te right Line compoſed of the Radius and Tangent 


ff 35 Degrees, which right compounded Line is BL 


ich was to be Demonſtrated. 
4.' In the right Line Ic, take Ie equal to the 


eight Line CI, which being joyned to BE, the 


of the Circle deſcribed by the Radius Be will 
als by L, for BI hath the power of nine Squares, 
hereof Ie hath the power of one; . therefdre Be 


heath the power of ten half ſides, the Arch therefore 


b ecribed by it will paſs by L. 


5. We 
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5. We muſt not here paſs over a difficulty, whic 
in the 23 Chap. of the Book of Principles ; I did ir 
. deed mark, but thought fit to leave the Solution of j 
to the Readers : The Solution of this will much « 
duce to the illuſtrating and facilitating of Geomet 
This is the difficulty , the Square ay os ( whit 
1s tne Square 
C L the Tanga of x 
Degrees, and 
qual by Vidin 
&ion to Babs 
is to the Squz 
Cleh, as 4 to 
as 1s commot 
known. Becat 
therefore theG 
mon IL Zch 
ought to be eq 
_—= 4 4e to the triple of 
M 1 x 25 Gnomon ILYet 
| and ſo that G 
' mon being tripled arid placed upon this ought to 
Sree with it; but it agreeth not, for it is leſs. 
it may ſeem concluſive, that the fide of the 5qua 
which is the Decuple of the Square from the half i 
is greater thani the Square from BL; but why *t 
cauſe it is leſs by ſo much, as the double little Squ 
mb, or CZ or eY. _ | 
| _ For ſuppoſe the right Line BC to be divided 
twelve equal parts, the whole Square ABCD*" 
be 144 of thoſe parts; the Square*-CIY H 48, * 
Square alſo AX 43, and the Square DZ 45, 
theſe make 2388. Now ſeeing the Square from" 
half ſide Cl is 36, the whole Squate (Which is 
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times as much) ought to be. 360, 288 beng then ta- 
ken from 360; the remainder 72 ought.to be equal 
to the two equal Reftangles XD and DY, and-ei- 
ther of them ought to be 36, but it is not. ſo.. The 
Square FDKk is indeed equal to the Square from 
BE or Cl (that is 36) from which: if the Re&an- 
gle F.1 be taken, and the ReQangle XK added ( ſee- 
ing that. is greater than this by the Quantity of the 
$quare & X ) the remaining. Reangle XD will "be 
leſs than the Square FR, that is, than 36, as much 
as the Square kX or cZ,, for the ſame cauſe the 
Rettangle DY is allo lefs than 36 by the Quantity 
of the Square-'eY or, cZ. Therefore the whole. 
Square BLZM is lels than the Decuple of the Square 
from the half ſide, which is 36, by the Quantity of the 


& 


double little Square c A. EN | 
What can be anſwered to theſe things? nothing 
truly, if. there be any ground to find fault with the 
former Demonſtration ; but it is wholly Arithmetical 
wherein it is not fo caſfie to be miſtaken, 
| will therefore firſt ſhew the,objeQtjon.to be of no 
force, then whence it is that that difference of the 
double little Square c Z doth arilſe. LE 
Thar it is of no force, is manifeſt from hence, that 
by the fame argument it may be proved: (it being ſup- 
poſed that the right Line BC: is divided into twelve - 
equal parts) that the Square of it alſo is lefs than 1 44, 
by the Quantity of the ſame double Square cZ: For 
leeing the Square Cm is 36, the right Angle C ab H 
Will be leſs than it by the Quantity of the Square bn 
of cZ, For from the Square Cm: on the one ſide, 
the complement E b is taken, on the other bh ; but 
£b is greater than bh by the Square bm. Therefore 
tie Rectangle Cab H is tefs than 36, by the ow 
L ittle 
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little Square c Z; for the ſame reaſon the ReQangle 
Ab is leſs than 36, by the ſame little Square cz; 
there remains for compleating the whole Square, the 
Square b D, which is the half of the Square from the 
Tangent Ba. Forjoyn 4s cutting the Diagonal in 
p, it will beas $4, or Bb to Ba, lo Ba to by, 
that is, to Hb. ab is then the mean Proportional 
betwixt Bb and bH; therefore the Square bD ig 
the half of the Square Babs, that is 24; therefore 
| the whole Square 

Þ Eq __C 1, 1441s equal to 48 


- / +24 -|- 36-36, 


| leſs the double 
P F | Square cZ, which 
& — >| is abſurd, For it 
—_—— 'Y 15 not to be doubt- 
| ed, but that the 
A | | Square ABCDis 
LY | 144. Therefore 
this objeRion is of 
£1 IN C no force, and has 
* O——_— | this fault beſides, 
1X |  Z that the Square 
from BL is by it 
made lefs than 360 not by the double, but the Qua 
druple of the Square c Z. 

The cauſe of this diſagreement is therefore to be en- 
quired into, andit can be no other, but the reckoning 
of Lines without Latitude in the Proportions of Super- 
ficies, whence it follows neceſſarily, that that which 
is contained within the four ſides BL, LZ, ZM, 
MB is leſs than ten Squares from BE, by the double 
of c 7.;, but that the ſides themſelves are equal to the 
Quadruple of cZ. Therefore that the Square iroy 
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BL is the Decuple of the Square from the half ſide; 
ſtands good and ſhall remain {o 5 for it cannot be pr O- 
ved by any argument, that the Square from BL is leſc 
than the Decupled Square from BE, but that by the 
ſame it will be psoved that the Square from BC is 
leſs than four Squares of the lame BE, We have 
then by the Solution of this difficulry removed os 

and perhaps the greateſt hinderance to Geometry; 
wit, the computation of Superficies by Lines with 
Latitude, 
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C nar. YIIL. 
Of mean Proportionals. 


1. T. Ow tofind a mean Proportional betwixt two 
LL right Lines given, is taught by Exclid's Els, 
Prop. 13. 

2. To find out two mean Proportionals betwixt a 
right Line given and its half; let DC be the right 
Line given, and its half CG; let them be dilpoled 


to right Angles in C; then make a Square DABC, i 
and let it be cut as well by the Diagonals A C, BD, 
as by the right Lines gf, qp, meeting four ways 1n H. ll 


Take the mean Proportional betwizt B G _— 


- 


qual. 
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half CG; now that is equal to the Semidiagonal HC, 
by the Radius H C deſcribe the Arch Cm, cutting 
p produced to w, and let the Arch Cm be cut in- 
to three equal partsin k and /, anddtaw Hk, H! 
cutting DC in » and 0. Now let Cx equalto Cx 
be taken; draw » 4 parallel and equal to Cp cutting 
HC in e, Ce then is a Square. In like manner by 
the point 0, draw a parallel to the ſide BC, cutting 
HC in 6b, and by b aright Line bc cutting Hp in 
c, and then both eb and Hb will be Squares; for 
they are ReQangular upon the Diagonal of the Square 
HC. And the Squares Ce, eb, bH are then conti- 
nual Proportionals, and therefore their ſides alſo 
(which are equal to the right Lines Cz, 20, op, each 
toceach) will be continual Proportionals. Now p C 
the height of them all together is equal to CG or 
Dp; then DC, Dz, Do, Dp are continual Pro» 
portionals. Now becauſe as Cp isto zp, fo np to 
0p; it will be alſo, that as Cp more Cp ( that is, 
the whole DC) is to Cp more zp ( that is, D») 
b Dx to Do, and{/o Do to Dp. -Then are Dn 
nd Do two mean Proportionals betwixt DC and 
Dp the half of the lame DC, which was to be found 
(ut, 

3. If then in the right Line CB, there be put CE 
equal to Dn, and CF equal to Do beputin DC 
mroduced, and F G be joyned, and the right Lines 
DE, EF drawn, the Triangles DEC, E CF, CFG 
will be Triangles of equal Angles, that is, the Arches 
ſr, tv, 2 y, ( having equal ſhanks ) will alfo be e- 


4. How to find four mean Proportionals betivixt a 
nght Line given and its half. -_ ol #44; rf 


L 3 - 
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* Let the right Line given (in the ſecond Figure) 
be DC, and the half of it CG; make a Square 
DCBA,; the fourth part of which is the Square LB, 
ine IB is the mean Proportional 
C andits half CG. * 


th. 


—_——_ 


\ | 


1K produced to e; and let it be cut into five equal 
parts by the ſtreight Lines Ls, 1b, Ic, 14 cutting 


By the Radius 1B deſcribe the Arch Be, cutting 


e 


BR in E, k, l, m, and let Bz equal to BE be be: 
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The Lines »f, Ef being then drawn, the one paral- 
ſel to BE and the other to By», they will meet in 
the Diagonal Line IB at f, and BF will be a Square. 
In the ſame manner, if By be lengthened to s, that 
it be equal to Bk; right Lines drawn by o and k. 
rarallel to the oppoſite ſides, will meet in the Dia- 
zonal IB at g, and therefore fg will be a Square, 
ind ſo of the reſt. Let then upon IB be made five 
Squares in continual Proportion Bf, fg, gh, bi, 31, 
whoſe ſides are equal to the right Lines BE, Ek, 
},, Im, ml, theſe therefore will be likewiſe conti- 
mal Preportionals ; putting then together, as K B 
more KB, that is, the whole CB, is to CK more 
KE; ſowill CK more KE beto CK more Kh, 
ndſo CK more Kk to TK more KU, &c. Then 
xe CB, CE, Ck, C1, Cm, CK, fixright Lines 
continuouſly Proportional ; amongſt which, CE, C, 
Cl, Cm intervene. Therefore four mean Proportio- 
nals are found out betwixt the right Line given and 
ts half, which was to be done. 


s. ConſeRary, If in the right Line DC produced, 
CF equal to Ck, be put; and CM: equal to C! 
be put in BC produced, and in CD there be put 
CH equal to Cm, And laftly, if HK, HM, MF, 
FE, ED be joyned, there will be made five Equi- 
_ Triangles, DEC, CEF, FMC, MHC, 

KC. 


6. How to find two mean Proportionals between 
two treight Lines whatſoeyer given. 


L 4 Let 
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Let ( in this 3 Fig.) BC the greater and CD the 
leſſer be giveri. Let them be diſpoſed at right Angle 
in C, andlet BC be equal to AC, let AD, AB 
be joyned, and Ce equal to the right Line BC be 
raken,gand A C PR , 


From the Point D, draw down DE, making right 
Angles at D, and cutting Ac in E: Feom the Cen- 
tre G5 at the diſtance ED, deſcribe an Arch of a Cir- 
cle Df, ending in Ag at f; let the Arch Df e ſl 
cut into three parts ind and e, and the Lines Ed, Ec 
being drawn, produce themto Dc in a and b. Ac: 
cording then to the 2 art. of this Chap. c b, b a, aD, 
will be continual Proportionals; and (by El. 6. Prop:! ) 
the Triangles ACD, ADc, will be as bs Bafes CD, 
Dc; and the Triangles ACc, E Dc alike; and the 
Triangle A Cc, will be to the Triangle E Dc in the 
donble Proportion of Cc to Dc; therefore Cc, Cb, 
Ca, CD, will be continual Proportiovals. 


a y OC \ _— Kc a —— IO” Wow. 


7. Con- 


Li | 
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1, ConſeQary , If then in the right Line CB, 

there be put CG equal to Cb, and in AC prodyu- 
ced CH equalto Ca be put, H D being drawn,and 
AG, GH joyned, the Triangles ACG,G C H,HCD, 
will have equal Angles. | . 
' 8, In like manner if CD, were put in the fide 
CB, and the Arch Df cut in five parts, between 
AC and CD, four mean Proportionals ' would 
be found; but if CD were pot in AC produced, 
and the Angle DE«c cut in ſeven parts, fix mean 
Proportionals- would be found betwixt the ſame ex- 
treams. 

9. The natural cauſe of this truth, from whence 
ariſeth a moſt evident Demonſtration, is this; ſup- 
pole that the right Bines A C, BC had been length- 
ned until they had been doubled, and the right Lines 
which joyn their ends had been drawn ; thete would 
be ſo many Diagonal Lines, and would make three 
like equal Triangles. From whence it will. follow, 
that thoſe four ſides would have been continual Pro- 
portionals upon the account of equality, of which 
AC is the firſt, Cc the fourth. Therefore that two 
means may be found between AC and CD ( be- 
cule CD is lets than Ce by the Quantity of Dc ) 
keing the difference of Dc ariſes from three Mulas 
or Diminutions of the ſide B C, to wit, cb, ba, aD, 
itis neceſſary that the Difference Dc be divided in- 
to three parts cb, va, aD continual Proportionals. 
and becauſe the Angle CAB is half a right Angle, the 
Anglealſo DE c ( from which Point E the diviſion of 
the right Line Dc into three parts, being continual 
Proportionals taketh its riſe ought likewite to be half 
a right Angle. 


Now 


3452 Principles and Problems Lib.11, 
Now ſeeing that that Diviſion into three, is dons 
by a Triſe&ion of a half right Angle, and no other. 
wiſe, and in taking four means by a QuinquiſeQiq 
or fivefold cutting, and no otherwiſe. Alfo in taki 
ſix Proportional means, by Septiſe&ion or a ſeyer. 
fold cutting, and no otherwiſe, and fo forward : Ng 
other method will ſerve to find out means that ar 
even in number, as 2, 4, 6, 8, &c. except the Tr, 
ſe&ion, QuinquiſeQion, SeptiſeQion, &. of a hall 
right Angle. 
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C H A P. VIIL 


Of the Proportion of a Square, to the Qua. 
drant of 4 Circle inſcribed in it. 


l Ber the $quare A BCD be divided not only by 
the right Lines EF, GH, but alſo by the 
Diagonals AC, BD meeting fourfoldly at I in the 
Centre of the Square, and cutting the Arches AC, 
BD in L and M, and deſcribe from the Centres C 
and D, the Quadrantal Arches A C, ,BD mutually 
cutting one another in the right Line EF at Ko oo= 
| fay that the Square A BCD is to the Quadrant 
DAC, as to 4. 
| Though I have 
demonſtrated this 
n another place, 
yet for the ſake 
of thoſe » Who 
cannot ſo eaſt- 
ly go along in 
their thoughts, 
with long and dif. 
icult demonſtra- 
tions, I ſhall in 
this place demon- 
ſrate the ſame by 
«ſhorter and eaſj- 
fr method. By the Radius DH, deſcribe the Arch 
1 a Quadrant HE, cutting the Arch BAC in m 
"Jad z, and the Diagonal BD in s and 7; the Qua- 


dCrant 
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drant then DHEF, is the fourth part of the Quadrar 
DCA, and the ſpace CLE -H, is three fourths of: 
the ſame. Now the ſame ſpace CLEF$H, is thre 
fourths of the Quadrant BArC; taking then thy 
common ſpace CLF 5H from both the Quadrant, iſ 
there will remain on the one part the Quadray 
DHEF, on the other part the Triline or three Ling 
DArC lefs than the Biline or two Lines mz», mor 
than the two three Lines CH, AFm, that is, th 
ſame three Lines DArC, and the Quadrant Dj 
equal to one another; and therefore the ſpaz 
BAFsHC, will be equal to the Quadrant BAC 
For that ſpace conſiſts of the 'I riple of the Square Dl, 
and the fourth-part of the three Lines AL CB, tha 

' 3s, of three fourths of the Quadrant, and four four 
of the Iriline ALCB. Seeing then the three Ling 
ALCB, are equal to the fourth part of a Quadrant: Wn 
The whole Square ABCD, will be to the while 
Quadrant DAC, as 5 to 4, which was to be Dei 
monſtrated. 

2 Hence it is manifeſt, that the Biline or tw 
Lines AICLA, is to the Iriline or three Lins 
ALCB, as 3 to2; for ſeeing the whole Square vi 
five, the Triangle ABC will be 25, of which thi 
Triline ALCB is 1; wherefore the Biline AICL! 
is 1, Therefore the Proportion of the ſaid Bilin 
to the aforeſaid Triline, is as 3 to 2. 

3. It is alſo plain that the Biline m #, is equal to 
the two Trilines CHz, AFm. © _ 

44. It isalfo clear, that if a right Line were draw 
parallel to the fide BC by the Point P, in which tit 
frreight Line DE cuts the Arch CL, and ends 

the fide DC at Y, and in the Diagonal BD at WW 

The Square from Y Q would be equal to the hy” 

ra: 


+ 
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rant DAC lee- 
ing the Square 
\BCD to the 
quare from Y Q, 
jsas 5 tO 4. 5 and 
he Trilines CYP, 
[ QL equal. 

5. It is alſo ma- 
feſt, that the 
alf of the Square 
\BCD, to wit, 
heRefangle AE, 
he Figure AKF 

Weing taken away, | 
W the fiſth part of the Square ABCD. For that 
; Which is contained within the three Lines ALK, KB, 
Wd BA, together with the Triline BEK, is equal 
othe Triline ALCB, that is, the fafth part of the 
 Wquare ABCD; becauſe BEK, CERK are equal, 
he fame alfo is true of the Rectangle DE. Whence 
follows, that the two Figures FR D, FR A taken 
ogether , are equal to three fifths of the Square 
ve D, that is, to three fourths of the Quadrant 
JAC. | 

Now feeing the knowledge of theſe things is of it 
lf ofno great uſe ; I might have paſſed them oyer, 
ut that as I had begun to handle Cyclometrie, I was : 

Willing alſo to perfe& it. Likewiſe becauſe to the ful- 
ls of Cyclometry, it belongs to know alſo the Quan: 
wits of its parts, that is, of its Segments or Angles ; 
tire muſt now treat of theſe. 
BY 6. Deſcribe again ( in the ſecond Figure ) a Square 
; QPBCD, divided as in the firſt Figure. 


"us; 


7. 788 To 
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To the Arch CP, let an equal LV be taken, an 


to the Arch LK an equal C k; becauſe then LK 
the third part of the Arch LC; LK will be 10, kj 
10, and k C 10, of which LC is 30. Again becayþ 
CP, LV are made equal, the Arch CL being diy 
ded by the ſtreight Line De in two in the middly 
the Arch PV will be alſo divided in two, in the middi 
in e. Both then the Arch Ce; and the Arch Le a 
15 a piece. Wherefore the Arch V e, as well as th 
Arch Pe is 25, and the Arch PV 5, and the Art 
K V 75, the Arch LV. then as well as the Arch Þt 
is 172; therefore the Arch CV or KP is 124. Fra 
the ſtreight Line E D, take E 4 equal to the half ſie 
E C, and the remainder D 4 ( gccording to the 13 
Prop. 1 ) will be the greater Segment of the ſide D(, 
or of the ſtreight Line DP divided in extream ar 
mean Proportion. At the diſtance D #, deſcriben 


Arch 4b cutting the Arch DB in b; and let DIR 


be produced to the Arch CL in v; the Arch Cy 
then will be 12, of which CL is 30. For (by 
14. Prop. ) the ſtreight Line D 6 ſubtends the tent 
part of the whole Perimeter, that is; a fifth part 
the Semiperimeter, that is, two fifths of the ArchDl 
The Arch then Db is two fifths of the Arch BD 
and becauſe the Angle in the Centre, to wit, D4 
is the double of the Angle in the circumference, t 
wit, of the Angle CDo», the Arch Co will be 
fifths of the Arch CL. Therefore ſeeing CL 153 
Cy will be 12; now becauſe the Arches LV, 'C! 
are equal, CV will be 123, of which LC is * 
Wherefore as well LV as CP ſhall be 19+, andF 
or eV 2,, and PV or Ke5., " 
If we ſuppoſe the Arch CL to be 45, yett 
Proportion of the Angles will be found to be the an 


| 
| 


] 
(1 


c 
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Rk, 

C ili de whe ty JO | 

them 15, and XE 


—— 
F FE W 

G {2 AN 

Y as much,and \ \ 
V 18: Now | 
13% more 267 
nake 45 5 but 


ſame 15 the — 
. q | Aa 
Proportion OI 10 


—_——— — CD. 


05, as of 15 to 74. It Rtands then good, that the 
{Wngle EDC to the half right Angle LDC, is as 
17; t030, and to LP as 174 to 12;, or as7to 5, 


wid to LK ( which is 10) as 7 to 4. We haye 


hen the Quantity of the Angle EDC that was nor 
j00wn before, 
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© * £ 2c: 1X. 
Of Solids and their Oper ficies 


Pr A Cube to a Cy linder inſcribed in it, is as 5 _ f 
1, Let Sec be a Cube, whofe Baſe is th 
quare A B CD, within this Square let the Cir 
=, EHF be inſcribed. According then to the for 
going Chap.the Square ABCD is to the Circle GEHF, 
as 5 to 4. Upon all the Points of the Compaſs, bot 
of the Square A B CD, and Circle GEHEF: , tip 

pole Perpendicular Lines erected, the height of en 
one of which, is 6qual © to the height of EF. So a Cub 
will be deſcribed,togethet 
with a Cylinder inſcribe 
in it, and the Baſe of th 
Cube will be to the Baſleg 
the Cylinder, as 5 to; 
Now the Plane that cut 
the Cylinder and Cube P; 
ralleſwayi to the Baſe;wil 
every where make a Sell 
on of the Square, to th 
Setion of 'the inſcribe 
Circle, as 5 to 4. Therefore as the Square A BC: 
to the Circle GEHF ( that is as 5 to 4) ſo ( acco 
ding to El.6. Prop 1. ). all the Se&ions of the Cubetc 
gether, ( that is 7 Cube ) will be to all the Se&tion 
of the Cylinder together (that is, to the Cylinder) 3 

; to 4 

: "'E The Sup erficie of a Cube, is to the Superficie ſto 
a Cylinder inkcribed in it, as 5 to 4: For the Superhc 
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of a Cube is equal to. ſix Squares from the fide or 
height of the Cube. Now Archimedes in his Book of 
; Sphere and Cylinder, hath Demonſtrated that the 
Syperficie of a Cylinder without the Baſes, is equal to 
the four greateſt Circles in a Sphere, and with the 
Baſes, to ſix Circles. The whole Superficies then of a _ 
Cylinderz1s equal to the ſix greateſt Circles in a Sphere. 
Therefore the Superficie of a Cube, to the whole Su- 
perficie of a Cylinder, is as ſix Squares to fix greateſt 
Circles, that 1s, as one Square to one Circle inſcribed 
init, that is, as 5 to 4. 
3. A Cube to Sphere inſcribed in it, is as 15 to $: 
For a Cube to a Cylinder ( as is already ſhewed ). is as 
;to 4. Nowa Cylinder to a Sphere (as Archimedes 
hath Demonſtrated in the firſt Book of a Sphere and 
Cylinder) is as 3 to 2. Therefore the Proportion of 
a Cube to a Sphere, is made up of the Proportions of 
to 4, and 3 to 2; beit then as 3 to 2, fo 4 to ano- 
ther ; now that ſhall be 24. The Proportion then of 
5 to 23, is made up of the Proportiqns of a Cube to 
; Cylinder, and of a Cylinder to a Sphere. Therefore 
;Cube to a Sphere is as 5 to 24, that is, ( both being 
nultiplyed by three) as 15 to 8, | 
all 4. A Sphere is equal to the half Cylinder in which 
W© i is inſcribed, together with the half of the Cone 
bel which is inſcribed in the ſame Cylinder, For ſeeing 
CUE it is Demonſtrated by Archimedes, that a Cylinder is 
corffl toa Sphere inſcribed in it, as 3 to 2, and to the in- 
e to ſcribed Cone, as 3 fo 1, a Cylinder, Sphere, and Cone 
1008will be as 3, 2 and 1. But 2 (that is, a Sphere) is e- 
r) qual to the half of the Aggregate of 3 and 1, (that is, 
tothe half of the Cylinder, and half of the Cone pur 
ic Mogether) as is propoſed. 6 he Lo, 
its Wy Archimeats allo in his -_ Book of the er: 
| an 
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and Cylinder, Prop. 1, ſhews how a Sphere equal. ty 
a Cylinder may be found, to wit, that a Cylinder þ, 
taken, which to the Cylinder propoſed is as 3 to, 
that is, as the propoſed Cylinder to a Sphere, ther 
that two mean Proportionals be found betwixt the 
height of the taken Cylinder, and the Diameter of the h 
propoſed Sphere :. But to find out two mean Proporti iſ p 
onals betwixt two right Lines, was not then found out F 
How that is to be done, I have Demonſtrated in th « 
ſeventh Chapter of this Trearile. 
6. The Superficie of a Sphere, is equal to the foul | 
createſt Circles in the ſame Sphere. C 
For if the Arch of the Semicircle E F be turnet 
round upon the Axis EF, it will be the Superficies 
the Sphere. From the Point 
F, let the ſtreight Line F] 
be how you will drawnt i þ, 
the circumference , and &, 
from the Point I draw the p 
right Line IK parallel to 
the ſide BC, cutting the 
circumference in K,andtheWl 44 
Axisin L; the Angles atLM 1, 
will be right; and as FLY | 
to LI, ſowill LIbetoLE , 
and as FI is to FL, ſowill EI be to EL, becauſedf a 
_ thelike Triangles F LI, E LI. Now whil the Semi 
Circle turns upon the Axis EF, let the Circle IK it 
deſcribed from the Point I in the Superfice of tht 
Sphere; and it will ſo fall out in whatſoever Point 0 
the circumference EF, the Point I be placed, but # 
FEisto LE, ſo is the Circle upon EF to the Circk 
upon LE; for Circles are ir the double Proportion! 
Rays or Radius's. 


C 


Becaul 
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Becauſe then all the Perimeters IK make the Super- 
ccie of the Sphere, and all the right Lines I K make 
he Circle GEHF ; the Superficie of the Sphere will 
ve to the Circle GEHF in the double Proportion of 
the Axis EF to the Radius of the Circle GEHF the 
valf of the fame EF. But the Circle defcribed on the 
Axis EF jg alſo to the Circle GEHF in the double 
Proportion of the Axis EF, to the Semiditfheter of - 
the Circle GEHF. Therefore the Superficie of the 
gphere is equal to the Circle, whoſe Semidiameter is 
the Axis EF. Now the Circle whoſe Radius is the 
Axis of the Sphere, is the Quadruple of the Circle 
GEHF. Wherefore the Superficie of the Sphere is 
alſo the Quadruple of the ſame. | 
-, Hence it follows, that the Superficie of any Seg. 
ment or Portion of a Sphere, is to the Superficie of the 
remaining Portion, as the Portion of the Axis cut off 
by IK is to the remaining Portion, to wit, the Super- 
fcie of the Portion F IK, is to the Superficie of the 
Portion EIK, as the Portion of the Axis FL, to the 
remainins Portion E L. SINGS 
8, Laſtly, Becauſe Archimedes hath Demonſtrated; 
that the Convex Superficie of a Cylinder, is the Qua- 
druple of the Circle, which 1s the Baſe of the Cylinder, 
it follows, that it is the ſame thing, as to the quantity 
WM oz Cylinderical Superticie, whether it be made by the 
Revolution of the Perimeter of the Baſis about the 
Axis, or by the motion of the Baſe by the ſides of the 
Cylinder, or by the circular motion of the fide. For 
al theſe beget equal Quantities of Superficie ; neither 
b1thard to be underſtood eyen without a Demonſtra- 
tion, that there is no difference in making a Superficie, 
wether the Circle that is the Baſe of the Cylinder be 
(ried ſtreight by the ſide, * whethes 19 eyery Point: 
M 2 ay 
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of the ſide Perimeters be ſeverally deſcribed, or whe. 
ther from the whole ſide one Perimeter be deſcribed. 
Now the Superficie of a Cylinder ( that is, -the thin 
Coat of the Cylinder ftript of, its Skin, being diſplay. 
ed and extended in a Plane) becomes a Triangle, of 
which one ſide is the Diameter of the Baſe, the other 
a ſtreight Lite, whoſe Square is equal to ten Squares 
from the'Diameter of its own Baſis. 


Cu a | 


Of a new Method of Treating of Solids all 
their Superficies, by the efficient Cauſes. 


LEM M A. 


/A* Agent working Uniformly in a given time, fot 
perfeing a deſigned work, if in ſome parts 

that time he work, and in ſome others reſt;' the work 
that is done, will be to the work left undone, as the 
time wherein he worketh, to the time wherein he reſt. 
eth. For example, If a given piece of Land may dy 
continued labour be wholly Plowed in three days; 
then if it be only Plowed two days, and one day pet 
idlely; that which ſhall be Plowed,will be to that whicl 
remains unplowed, as 2 to 1; and what was deſigned 
to be Plowed, will be to what is Plowed, as 3 t0% 
and to the unplowed, as 3 to 1. In like manner, ho# 
much an Agent by continued and” uniform labour al 


do in any time, a double Agent by the like labour 
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can do as much, if one half of the time be ſpent in 
work, and the other half idlely. 

Moreover how much the Agent loſeth in time of 
working, ſo much it muſt be thought he reſted, and 
theſe are manifeſt by the light of nature. 

1. The Convex Superficie of a ſtreight Cylinder, is 
equal to the Superficie of a ſtreight Cone, having the 
{ame Baſe with the Cylinder, but double the height. 

Here (Fig. 1. take the Cylinder A BCD, ſuch 
25 is propoſed, whole Baſe is the Circle BC. Now 
ABCD is a Square, let the Square ABCD be di- 
vided in two in the middle by the right Line GH, 

parallel to the ſide AB, and length- 
en GHtoRKR; let then GK be 
the double of GH. Joyn BK, KC, 
and BH, CH; then the Square 
ABCD, and the Triangle BKC 
have the ſame Baſe, but the height 
of the Triangle BKC, is.double 
the height of the Square A BCD. 
Suppole the right Angle DG to 
turn round about the Axis GH, 
and by thatCircumyolution from the 
Reaangle DG a right Cylinder will 

e deſcribed, but from the Triangles EHG, CKG, 

0 right Cones, and from the ſide DC, the Su- 

erficie of the Cylinder, and from CH, CK, the 

les of the Cones, two Conical Superficies, and from 
nePoint C, the circumference of the Baſe. Theſe 

on Wings ſuppoſed we are to demonſtrate that the Conical 
Wicrficie of the Cone BKC, is equal to the whole 
canurerficie of the Cylinder A B CD. | 
Draw the right Line ab, as you Pleaſe, but parallel 

dthe ſide BC, cutting thee Serignt Lines BH, CH 

"3 in 
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in 4 and b. The Proportidn thta of BC to ah 
will be the fame with the Proportion of H a to HB; 
and becauſe 4b is placed any where, the ſame wil 
the Proportion be every where ;, and becauſe the right, 
Line B C by an uniform motion, and to right Angle, 
by the ſides BA, CD, will compleat both the Cy. 
linder ABCD, and its whole Superficie z but the 
motion failing according to the Proportions of times 
they will deſcribe the Triangle BHC; the right Ling 
BC reſts as much from working, as it worketh. The 
Superficie B H C will then be equal to the two Super. 
ficies BAH, CDH, that are not made ( according 
to the foregoing Lemma.) . Now becaule the Diame. 
ters are in the fame Proportion one to another, as the 
Perimeters; the Perimeters alſo will be deficient inthe 
{ame Proportion with the times. The Perimeter 
therefore of the Circles, which conſtitute the Super- 
ficie BHK, that is, the Superficie of the Cone it {elf 
BHC, is equal to the half of the Superficic of the 
. whole Cylinder, Bat the Triangle BKC, is the 
double: of the Triangle BH C, and the Conical Su. 
perficie of the Cone BK C, is the double of the Co 
nical Sperficie of the Cone BHC. Therefore the 
Superficie of the Cone BK C, is equal to the Convex 
Superficie of the Cylinder  ABCD, which is the thing 
propoled, OT TEE F 
.2, The Convex Superficie of a Cylinder, is tht 
Quadruple of the Baſe of the ſame Cylinder ; for lee 
ins the Convex Superficie of a Cylinder, is made) 
the Perimeter of the Circle, which is the Baſe of the 
Cylinder working uniformly ; if a Perimeter whic 
is the double of the Perimeter of the Baſe , ſhoul 
work one half of the ſame time, and reſt another hall 
it will perform as much ( according to the oY 
CINEMA, 
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Lemma.) But the Perimeter of the Circle, whoſe 
Radius is HG is the double of the ' Perimeter of the 
Baſe BC; and the Circle from HG, is made by the 
Radius H G equal to B © by a circular Motion, that 
.- the Radius BC ceaſing as much as it operateth, 
- wit, failing in operating according to the Propor- 
_ tion of the times wherein it doth 
B.-L operate. Therefore the Circle , 
#4" whole Radius is HG ( which is the 
oY; p Quadruple of the Circle that is 
Eſ\ | the Bale of the Cylinder) is equal 
\ | to the Convex Superficie of the Cy- 
A D linder ABCD. And this is a 
ſhort, clear and natural Demonſtra- 
tion drawn from the efficient cauſe, 
but ſuch as Archimedes could not 
K make ule of; it being the opinion 
in thole times, that a Line ought 
always to be conſidered without any breadth, that is, 
as nothing; and therefore that a Superficie could nb 
ways be deſcribed by the Motion of a Line ; fo that 
becauſe of the prejudices of others, Archimedes was 
forced to make ule of a long Demonſtration, leading 
ad impoſſibile, which no Mans Wit but his own could 
haye overcome. 


3. A right Cylinder is the triple of a right Cone 
inſcribed in it. For a Cylinder is made by the uni- 
form Motion of the Circle B C (1ſay of the Circle, 
not of the Perimeter ) which is the common Baſe both 
of the Cylinder ABC D, and the Cone BHC. Now 
Circles have a double Proportion of that which their . 
Diameters haye. Therefore the Circle BC, to the 

M 4 Cucle 


_ - 
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 '_ Circle 4b, is in a double Proportion of the Diameter 
BC tothe Diameter 4b, and ſo every where. Now 
the Circle whilſt it maketh the Cone BH C, loſeth 
every where of its Magnitude in working, the double 
Proportion of the Diameter BC to the Diameter ab. 
But ( as has been ſhewed chap. 2. art. 9.) when mean 
Proportionals, as well Geometrical as Arithmetical 
are taken every where, all together they are the 
ſame, Therefore the Circle B C loſeth of its Mag. 
nitude, whilft it maketh the Cone BHC, two thirds 
of its own entire Magnitude. Now how much of its 
Magnitude it loſeth, ſo much it ceaſeth from work: 
| "Ry ' It will then make 
the third part of 
that which the ſame 
entire Circle BC, 
would have made, 
that is, a third part 
of the whole Cylin- 
der. Therefore a 
Cone is the third part 
of a Cylinder, that 
is, a Cylinder is the 
triple of a; Cone in- 
{cribed-1n it. 5; 
4. It may Be ſhewed by the ſame method, that 
the ſpiral ſpace which ſprings from the firſt revolut1- 
| 6n b a-Circle, is the third part of the ſame Circle. _ 
From the Centre A, by the Radius A B.,. let a Cir- 


cle be deſcribed, and eight ways cut by the ſtreight 


Lines AC, AD, AE, &c. Divide likewiſe the Se- 
midiameter eight ways, of which let one eighth A 4 
be marked in the ſtreight Line A C, then two eighths 


in the Radius AD at 6; three in the Radius AE F 


v0 eq w ai 


> '*> 


» — . 
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at c, four in the Radius AF at d, five in the Radi- 
us AG at e, fix in the Radius AH at f, ſeven in 
the Radius AH at g. Now you muſt ſuppoſe that 
every eighth part is divided, as the whole Radius, in 
z5'many equal parts, as it can be ſuppoſed it can be 
divided into; ſo that of what parts AB is 8, Aa is 
1, Ab2, Ac 3, Ad 4, Aes, Af6, Ag7,; then 
you muſt {uppole a ſpiral Line ( whoſe beginning is 
A, and end B) drawn through all the Points, a, b, 
c,d, e, f, g, B and this will be the ſpiral Line 
deſcribed by Archimedss, We muſt then ſhew, that 
the ſpace concluded by this ſpiral Line, and the Se- 
midiameter AB, is the third part of the Circle 
BCD — 

Becauſe the Circle BCD, is made by the circum- 
dution of the entire Radius AB, and the {piral ſpace 
by the ſame Radius, but failing, that is, reſting every 
where according to the double Proportion of the 
times ( for all the Circles through a, b, c, d, &c. 
have a double Proportion of the freight Lines 
- As, Ab, Ac, &c.) the ſpace which is left without 
: the ſpiral Line unmade , will be the double of that 
> Which is made by the ſpiral converſion ; and therefore 

both the ſpaces, made and unmade together, are the 
triple of the ſpiral ſpace. : 
t il 5. Now it is manifeſt, that ſince the ſpiral Line A, 
,b,c,d, e, f, g, B, is contually deficient in the ſame 
Froportion with the times, it is equal to the half Pe- 
meter of the Circle BCD. 
t | 6. That a Solid alſo whoſe Baſe is the ſpiral ſpace, 
' the third part of a Cylinder whoſe Baſe' is the Cir- 
a Be BCD — | 
is | 7. Alſo that a Square circumſcribed by the Circle 
EFCD—is to the ſpiral ſpace as 15 to 4. Now ( as 
g | | We 


» a 
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we Demonſtrated before ) a Square is to a Circle in. 
ſcribed in it, as alſo a Cube from the Radius, to the 
Cylinder, as 5 to 4. Ihe Proportion then of a Square 
to the ſpiral ſpace, is compounded of the Proportions 
of 5 to4, and 3 to 15 fo thatif it be, that as 3 to, 
ſo 4 to another, which ſhall be 3: The Proportion of 
a Square to the ſpiral ſpace will be made up of the 
Proportions 5 to 4, and 4 to #; the Square then i; 
to the Spiral ſpace, as 5 to 5, that is ( both being mul. 
tiplyed by 3) as 15 to 4. 
2. It likewiſe follows from the ſame, that if the 
Circle BCD — be the Baſe of a Cylinder, whok 
Bale is equal to the 
Diameter of the ſam 
Circle,and that ther 
be a Solid, whoſe Bz 
. fis is indeed the {ji 
ral ſpace, but tk 
height equal to tie 
height of the - Cy. 
linder the Spher 
wherein the greatel 
Circle is BCD, wil 
be the double of the 
{aid Solid. Nowne 
have ſhewed before, that a Square into which the Cit 
| cle BCD is inſcribed, as alſo a Cube from the Du 
meter, is to a Cylinder whoſe Baſis is the Circle 
BCD, as 5 to 4, and to a Sphere, as 15 to 8, andti 
the ſpiral ſpace, as 15 to 4 3 for the Proportion of j 
to 4 being ſubtrated from the Proportion of 15 to! 
there remains <£2; that is, #. The Solid then who 
Baſis is the ſpiral ſpace, is the half of the Sphet 
wherein B CD is the greateſt Circle. 


9. ly 


F 
MF to that which is made by the Motion of the ſide DC 
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go. By the ſame method it will be found, that a- 
ny ReQangle is to the Parabole inſcribed in it, as 

0 2. 
Deſcribe then any right Angle ABCD, in whoſe 
fide D C take any where Da, to which in the ſide 
AB, take an equal Aa, cutting the Diagonal BD 
in b, and let that be ſo every where; then as 4 4 e- 
yery where to dc, folet dc beto db, and draw the 
crooked Line Bcc D through all the Points c; that 
this crooked Line is Parabolical, and ihe Figure 
ABccD the half of a Parabole, all Mathematicians 
do agree. It is then to be ſhewed, that the Rectangle 
ABCD is to the half Parabole ABccD, as 3 to 2. 

For deſcribe the Reftangle AB CD from the right 
Line A B uniformly, and parallelways moved to the 
oppolite fide D C. Now mM 
the Semiparabole AB cc D 
is deſcribed by the right 
Line CB moved towards 
the oppoſite ſide A B, till 
loling in the double Pro- 
portion of the time AB 
to the time Da; for the 
Proportion of da to de 
Is every where the double 
of the Proportion of d a to 
ab; and therefore (accor- 
ling to chap.2. art. 9. ) all the 4a together, are to all 
the dc, in a double Arithmetical Proportion of all the 
4a toall the 4 b. So then that which is made uniformly 
irom the whole AB(that is,the whole retangle ABCD) 


: Wards AB failing or loſing ( that 1s, reſting from 


work ) 
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work ) according to the ſubduplicated Arithmeticy 
Proportion of time, will be that which is left unmade, 
to wit, CDccB one part of the whole Rettangle 
ABCD, of which that which is perfected, to Wit, 
the half Parabole ABccD is two. 

And ſo the ReQangle ABCD, is 3 of the ſame 
parts: The Reaangle ABCD is therefore to the 
Semiparabole inſcribed in it, as 3 to 2, and the double 
Retangle to the whole Parabole inſcribed in it, as 
to 2. 

10, We may alſo uſe the ſame method in finding 
out the Proportion ofa right Angle to the Parabolaſte 
( which is called a Cubical Parabole) for if it be exe. 
ry where thatas da to dc,and dc to db, ſo dbt 
a fourth de (ſo that there be four continual Proper. 
tionals da, dc, dh, 
de) the crooked Line 


of that Parabolaſter Ml; 
will paſs through all Wis 
the Points e; and MV 


the Proportion of the 
ReQangle ABCD 
will be to the half of 
that Parabolaſter, a 
4 to 3; and fo you MF 
may proceed to the 
ſecond, third, &c. 

Parabolaſter, whole 
Proportions to the Rectangle in which they are in{cri- 
bed, ( as alſo of Cylinders to the Cone and Conoides 
inſcribed in them ) are reduced into the table of chap. 
17. of my Book de corpore. Such is then the natural 
aptitude of the Lemma prefixed to this Chapter, to 


the Demonſtrating of the greateſt Problems of pure 
Geometr), 
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Geometry , that he who knows by what Proportion 
of Proportions ( for ſeeing Proportion is a Quantity , 
there will be Proportions of Proportions, as well as of 
other Quantities) every compared Figure is framed, 
he cannot be ignorant of their Proportions one to ano- 
ther. But what ( may ſome-body ſay ) is that pure 
Geometry ? is that Geometry true which is impure? 
Let him term it mixt, not impure. Bur how can a 
thing pure, mixed toa thing pure, become impure ? 
but neither muſt that be ſaid ; but that then it is mixt, 
when it is applyed to matter. For it is indeed mani- 
eſt, that if it be not applyed to matter, it is uſeleſs, 
and no more but meer hard words, I call that pure 
Geometry, with which nothing of Arithmetick is 
blended, but what may alſo agree to a continual Qyan- 
tity, which is the proper and adequate Subject of Ge- 
ometry. Therefore the chief things that corrupt Ge- 
ometry, are the ſurdity of Numbers, Longitude without 
Latitude, and Latitude without thickneſs, and the late- 
ly introduced Dorine, that Fra&ion is Proportion, 
o the half were the Proportion of the half to the 
whole, 


© HA. XI. 
Of Demonſtration. 


in the firſt place it may be doubted, whether De. 
moenſ{tration goes before, or comes after Knoy. 
ledge. Moſt ſay, that it goes before; for a Demon. 
ration is either Scientifick or frivolous : it is thers Ml | 
fore the efficient cauſe of Knowledge, and for tha 
reaſon goes before its effet. It muſt then be grant. 
ed, that the Maſters Demonſtration, goes-before the Þ ' 
knowledge of the Scholar; but no more. But if any 
concluſion be Demonſtrated by any Man, he muſt ff 
have known the truth of it, before he could Demon. 
ſtrate it either to himſelf or others. For no man can 
Demonſtrate that which he knows not whether it be 
falſe or true: It is then manifeſt, that knowledge in 
its own nature goes before Demonſtration. 

In the next place it may be asked ( fince Geometry 
is very uſeful and ornamental to mankind ) who are 
chiefly the men to whom we are indebted for ſo great 
a S00d, the Demonſtrators or not Demonſtrators. [t 
is certain that long before Euclid, many large and 
artful Fabricks were built, the Towergpf Babylon, the 
Pyramids of Egypt, the wonderful Walls and Gardens 
in Babylon, the Palace of Perſia, and others; allo a ; 
Sundial was firſt ſhewed at Lacedemon, Theſe work ® 
without doubt required knowledge ; yet the Author 
of them Demonſtrated nothing , but by natural Ls "8 
oick foreſaw the reality of their future works, thoug| D; 


Others afterward were curious to do it, with that 
purpole 
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urpole, that they might excite the minds of many, 
:- the invention of uſeful things. The Proportions 
[ſo of the five regular Bodies ( as-you may read in 
the old Greek, Epigram ) were found out indeed by 
Pychagoras » though Plato Demonſtrated them, and 
ffter him Euclid El. 3. Platos Demonſtration is not 
extant; fo that we owe-thole good inyentions to ſe- 
veral Inventors, whole names (except a few) are now 
loft, and not WeffDemonſtrators. How then? is 
Demonſtration uſeleſs ? not indeed to thoſe who are 
taught : Now to be taught I think not very laudable, 
though to teach, provided it be rightly done, and 
without hire is honorable. But doth not a Demon- 
tration of ſome ample Science hitherto unknown, de- 
ſerve great thanks? Yes, but he that ſhall do that, 
is to be reckoned among the Inventors of profitable 
things. And therefore we are indebted to Euclid, 
who firſt of all taught the World the method of De- 
monſtrating, that is of found reaſoning. All agree 
that moſt ample thanks are due, to thoſe who firſt ad- 
viked men to aſſociate, and to unite together under 
the obedience of one Supream Power. The next I 
think is due to them, who ſhall perſwade Men that 
© they ſhould not violate the CompaQts and Agreements 
© that once they have made. 

M Lhirdly, Some may ask what a Demonſtration is 
moſt men, ar not without ground uſe to call a De- 
| onſtration, an evident Probation of the truth, in any 
| cubious Queſtion. Every one thinks that he has e- 
.|| *ough of Demonſtration, when his mind does fully ac- 
= Juelce to thofe things that are alledged for Probation. 
i But the ancient Philoſophers nurſed up in perpetual 
of Piſputations, as often as there was any debate con- 
{ E&tning the Compariſon of Motions and ah ay = 
or 
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for moſt part deſcribed Figures , and put before 
the Eyes of their Diſciples,as if ſhewed by them to the 
fight (that is, ſomewhat more as they though: 
than proved ) called their arguments Sm! iy, (in 
Latine, Engliſh ) Demonſtrations. But now when x. 
ay man is a little too vehement and poſitive in afſer. 
ing, he affirms that he has Demonſtrated. 

Now a Demonſtration is when the truth of the con: 
cluſion hath irs firſt foundation, in fMoſe things which 
are already known to them, to whom he that proye 
them ſpeaks. Now theſe Foundations, are Definiti. 
ons, and beſides Axioms which are not indeed Demon. 
ſtrated, yet ought to be true and well underſtood; 
for from truths nothing but what is true can be in- 
ferred, nor can any thing though never ſo true he 
known, that is not underſtood. 

Fourthly, It may be demanded what the uſe of De 
finitions and Axioms is : This is the plain uſe of De. 
finitions, that he to whom a Demonſtration is made, 
may underſtand what certain and univerſal fignification 
of the word, the Demonſtrant would have taken ; for 
the ſignification that changeth deceiveth. Therefore 
a Definition conduceth to the underſtanding,and with: 
out underſtanding there is neither any Demonſtration, 
nor in him that learneth can there be any knowledge, 
but from theace unſeaſonable and obſgyre diftin&ions 
are introduced, fo that of what is Cai nothing mak- 
eth impreſſion on the imagination. There are indeel 
ſome truths which can no ways be known by man, but 
nothing is Demonſtrated that cannot be underſtood 
by him. | 

The uſe of Axioms conſiſts in this, that they abbrev 
ate the too long Series of Demonſtrations, to wit, 0} 


removing unneceſſary Demonſtrations. For the tru 
0 Ns. ; 
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of Axioms ought to appear ſooner and more clear- 
1y than the means themſelves, by which they are 
proved. | 

In evety Demonſtration, the cauſe of the concluſi- 
on ought to be in the Antecedents, by virtue of which 
it is inferred, that is, in t!:ings before Demonſtrated, 
or known by the light of nature. Theretore where 
the words cohere and hang together, there will be a 
Demonſtration ; for though the cauſe of the ſubje& 
matter be not known, yet the concluſion will retain 
the truth of the Principles from whence it is derived. 
Now Demonſtrations of this kind are eaſie;though they 
little advance knowledge. 

That is the chiefeſt of all Demonſtrations , which 
s drawn from the production of the Subje& matter 
xccording to the oruer of Nature; and fo theſe are 
the moſt uſeful Definitions for knowledge, wherein 
the generation of the {ubje& matter is explained, that 
s, by what motion, what concourſe of motions, what 
proportions of motions and times all ſpaces and magni- 
tades are determined. 

The next Demonſtration to this, is when (from the 
egation of truth ) ſomethins -impoſhible is inferred. 
Now this kind of D2monſzation has its force from 


bs that from a truth nothing but truth can be de- 
iced, * | 
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CHAr AL 1 
Of Fallacies. : 


Hat a Man who underſtands his Words, that is, W!! 
his own Speech, and ſets upon the proc of i; 
from true Principles ( I mean ) natural Definitions, 
proceeding {lowly in Mathematical matters, ſhould be 
long and often deceived, and being admoniſhed ſhoyld I” 
perſiſt in his errour, is a thing almoſt impoſſible, ©" 
ſpeaking properly,there can be no errour in the intel. 
le&; for toerre in the intelle&, is the ſame as not to 
underſtand. The right uſe of the Tongue, Feet and '* 
Hands is not Demonſtrated by a Maſter, but by exer thi 
ciſe we learn it; and though all our words almot B'" 
change their ſignification, according to the variety of Y?® 
the things whereof we ſpeak or write ; yet we uk I") 
them at home, in the Fields, and in the Market with: 
out any hurt, becauſe it is enough for civil Society, il 
one underſtand aright what another ſays. 

It is otherwiſe in Philoſophy, where nothing but 
truth is ſought after; but eſpecially if*glory attend 
invention. Tt is one thing to walk, agother thing to 
walk upon a Rope; the one is caſic un without greit 
. damagpe, though a man ſhould trip; ſo that negligence 
is there pardonable, it is not ſo to a Rope dancet. 
Truth walks upon a very ſmall thred,- without thit 
Metaphorical Latitude of common converſation; ani 
eſpecially Mathematical Truth , which unleſs it be 
poiſed by the weight of Definitions and Axioms, 
tumbles headlong to the laughter of SpeRtators: 


The 
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The chief and moſt frequent cauſe then of Fallacies 
the Mathematicks is, that they build their reafon- 
ing upon Definitions not underſtood, or falſe or ambi- 
9y0us ONES, from which no truth can be deduced. The 
Greek Philoſophers were of the {ame mind alſo, when 
to this Science they gave the name Mathematicks , 
from the Greek word that ſignifies to underſtand ; for 
commonly when any one ſpeaking to another, doubt- 
elif he was underſtood or not, he asked, way ves, 
do you underſtand, to which it was anſwered, gaySuvu, 
Or 4 wave; that is, I do, or do not underſtand; 10 
natural it was to denominate the Mathematicks from 
the underſtanding, Another caule of Fallacies is, not 
to know what motion 1s, and its properties, that is, 
to be ignorant of the immediate natural cauſe of all 
things. Thoſe known Fallacies reckoned up by Ar:- 

tle, by which a Child can hardly be deceived, 1 
purpoſely paſs over. As the greateſt bane of Geome- 
Wiry, in the firſt place, I condemn a Line withaut 
M-etitude, a thing unconceivable. Secondly, the {ide 
Wot a Square Figure ſuppoſed for the root of a Number. 

Thirdly, the nature of Proportion not underſtood. 
}Mfourthly, all conſideration of znfinitum, whether Geo- 
{Fetrical or Arithmetical. And here I ſhould have made 
nend, had not-there been one who affirms that he 
n alſo Demonſtrate thoſe things which are neither 
Ntelligible, explicable, nor conceivable z which is in- 
&d to ay, that all Sciences are not worth a ruſh. 
Nothing ( fays he) #5 more obvieus in nature thar. 
munual Quantity, and local Motion. Now theſe either 
'e, or are not diviſible in infinitum can this arunttive 
edenyed? can it be ſaid, that they neither are, nor are 
" thy diviſible ? let any chooſe what member of this he 
\ Fder, ſiall be remove the difficulties that are in it ? or 
ne N 2 has 
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ſhall he anſwer the Objeftions that can be made to the cas. ly ; 
EY AYY. 

Though theſe be Queſtions, yet in this place they 
have the force of negations; let him then objet hip 
difficulties. I ſhall explain the matter it ſelf, (towit) 
that which Mathematical Writers underſtand wher | 

l 
P 
( 
h 
N 


they ſay, that Quantity is diviſible #2 infinitum. They 
do not ſay nor underſtand, that a finite Quantity (ſup 
pole a Line is diviſible into parts, that are infinite 

in number; but that a Line never {fo little is of it 
own nature capable of diviſion. Neither by diviſion 
do they underſtand a material Separation, that is, af, 
Separation of one part from another; but that in al 
continual Quantity, a Quantity leſs, and that afſignz 
ble is ſtill to be ſuppoſed; and that the ſignification of 
this Diviſion is nothing elſe but the unlimited conſide 
ration of a part in a whole neyer ſo little, For of 
whatſoever it may be {aid, it is a whole, it may very 
well be {aid that there are parts in it ; but that a mor 
tal man can divide any thing eternally, or if he couk 
do it, that yet the parts ſhould not be of a finite num 
ber, it is impoſſible. Now what is ſaid of a Line 
ought likewiſe to be underſtood of Motion, Lime 
and every thing that is diviſible, except Number. Lt 
an Objetion now be brought againſt this, ( I confel 
I do not remember that ever ] read any ) that We 
may ſee if it may not eaſily be underſtood whether 1 
be ſtrong or weak. Moreover, 

1 ſuppoſe (ſays he) that moſt know, that famous "fn 
gument of Leno, which is called Achilles; and that nh 
that oreat diſputer, whil/Þ that by apparent impoſſibuline 
and abſurdities on each ſide, he Demonſtrated local mh 
tion to be impoſſible, he was confutcd by one of the he 
ers, who roſe aud walked throngh the Schoot, 
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Of which words this is the Summ, "That Zero was 
"weed confuted by the Walker, but that his Sentence 
yas rightly inferred by a Demonſtration leading to 
n abſurdity. What Zexo's Argument is, that the 
Reader may judge of it, I will ſhew. Seeing the leaſt 
ſpace that is, cannot be paſſed over by motion, but 
that the half of that ſpace is firſt to be paſſed over, and 
E that the leaſt ſpace again has alſo its half, and ſo per- 
retually; Zeno concludes ( ſubſuming that no ſpace 
cn be paſſed over in an inſtant ) that it requires an in. 
WM fnite time to paſs over the leaſt ſpace whatſoever. 
M Now it is manifeſt, that if a ſpace cannot be paſſed 0- 
Mer without an eternal motion, it cannot at all be 
IM paſſed over. 
Y The Stoicks exemplified this Argument taken from 
[Ze their Maſter in Achilles ſwift of Foot, and a flow- 
*Mpzced Tortoiſe; and they ſaid (putting Achilles and 
the Tortoiſe into the race ) that Achilles could never 
wertake it, if it were but the leaſt diſtance before 
tim, But why ? becauſe whil'ſt Achzlles ran oyer that 
half diſtance, the Tortoiſe alſo advanced a little, I 
MYſhould be aſhamed to repeat thole trifles, did I not 
* Whecceive, that they who leaſt ought to be, may yet be 
: 


ceived by ſuch Childiſh Fallacies : But what is to be 
(Fuinered, I ſhall anſwer, Firſt, That it is no wonder 
W! he that is unwilling, never overtake a (low runner 
Wilt is got before him. For ſuch is the nature of mo- 
tip, that he who always will, or is forced to ſlacken 
5 twiftneſs in Proportion to the ſpace that is left, 
«Fil never be able to paſs over eyen the {ſmalleſt ſpace 
"Fitloever. Secondly, what is made by any whole, 
"the half of it, and the half of that half, and fo 
"will be leſs than two; they are ſo far from ma- 
"$a infinite titne. By that Argument of Zeros then, 
of = it 
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it cannot be inferred that ſwift Adbilles could Not in 
running overtake the Tortoiſe ; but only this, that ifhe 
plealed he would not. Therefore the example gf 
Zeno's Sophiſme does not prove that there can he ; 
Demonitration of a thing that is not intelligible, He * 
Soes On. AO. ; , 
' The pure and moſt ſimple Mathematichs are the mſi * 
eaſe, evident and comprehenſible of all humane Science; 
Tet in Geometry and Arithmetick, how many Propoſition © 
are there firmly Demonſtrated, which nevertheleſs are © 
explicable, unconceivable and incomprehenſible ? I ſul | 

; 

c 

| 


grove a few inſtances, Qc. 

- Is not this abſurd? can he be faid to Demonſtrate 
a truth that does not make it apparent and intelligible? 
how can I know whether it be true or falſe, if I can. 


not imagine it in my mind ? but let us read the exat 
ples which he ſays he will ſubjoin. Pp ; 
' I. That the leaſt ſpace imaginable may be equal to an. * 
ther ſpace upon the ſame Baſe, and of the ſame height. © 
whoſe ſides are drawn out in infinitum. ER , 
* Thata Parallelogram and Triangles, indeed, of tht F 
fame height, upon the ſame Baſe, are all equal to one ' 
another, is intelligible to every one. What he ads 
whoſe ſides are drawn out in mnfinitum, is ablurd ; a r 
bench is not called a bench before it be perfe&cd, 1 n 
neither is a ſpace before it be finiſhed. 7 
For it is down right impothible and abſurd; nor fron * 
Torrieellins does it follow, that a finite is equal to: " 
infinite. | FL ww = 
' 2. One infinite may be greater than another infuult s 
Who ſaid ſo? be #s ſilent, for it 1s abſurd. i 
' 3.'' That all the circular Angles of contatt are equal i 
what is a circular Angle of contact ? the expreſſion it /' 


& wnmeltgible. 
oF. Vinh Ho 4. 
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4. The eternal appropinquation of two Lines, but the 
concourſe impoſſible , to wit , Aſymptotes. The canſe of * 
this 1s before explained in the Sophiſme of Leno. 

5. The affetions of ſurd and irrational Quantities ;, all 
theſe are ſo Demonſtrated, as that they cannot be denyed, 
and many others, which nevertheleſs are inexplicable, in- 
comprehenſible and inconceivable. But what are theſe 
ſurd ard irrational Quantities? that there are ſome 
continual Quantities, which have not the Proportion 
of number to number, and are called incommenſurable, 
there is no Mathematician but knows ; and of theſe 
alſo that are commenſurable one with another, many 
zre irrational; becauſe though they be commenſurable 
one with another; yet becauſe they are not commen- 
ſurable to any Quantity taken at pleaſure, they are 
{aid to be irrational, 

6. In Numbers can the affeltions of a unity and ternary 
be fully comprehended, expreſſed and explained, that in 
nature there ſhould.be one Quantity, and no gther, which 
with its 7nfinite powers aſcending, and roots deſcending , 
all ſhould be equal among themſetves, or rather one and 

K be ſame? The words themſelves are pretty obſcure; 
but I think this is it, that he would have ſaid, Seeing 
the (quare power of a number, and a ſquare number ; 
llo the ſecond power and cubical number, &c. is the 
lame thing to Arithmeticians z and that that number 
is called the Root of a Square Number, which being 
multiplied by it ſelf makes any number, and the Root 
ofa Cubick Number the fame with that Number, which 
being multiplyed by it ſelf, and again by the produ& 
maketh any one, and that one multiplyed by it ſelf ne- 
ir ſo often, makes no more but one; it is manifeſt that 
f al the produQts and their Roots are the ſame Unities. 
Now though this ſecret be only proper to an unity, 
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yet it is not hard to be underſtood, becaule nothing 
can be multiplyed by one. Laſtly, 

He adds, Cay ſo much as any one of the infinite poten. 
tzal Roots of the Number 3, be explained, thought, oy 
comprehended ? | 

It cannot, I know; and why ? neither that, nor 
that of many other numbers, can, I know, and can 
briefly explain, and that is, becauſe they have ng 
Root. 


hd. 


©1204 ITT; 
Of an Infintte. 


"TO the Word #7fnitm ſomething is underſtood 
'& as work, time, ſpace, &c. if it ſignify a work, 
then in its Latine acceptation it ſignifies a work that 
1s indeed begun, but not as yet brought to the end 
that the Artift deſigned in his mind ; and fo in that 
ſenſe, a thing infinite is the ſame as a thing unfiniſhed 
or imperfect, but what may be finiſhed ? Such as a houle 
begun, but not perfeted. If any then ſhould ſay of an 
Artiſt, that he had in his mind to perfe& an infinite 


work, he would ſpeak abſurdly,as if he ſhould lay, that 


it was in his mind to do that which he never intended: 
For no'man thinks of doing more than what he can ac- 
compliſh; fo that no man can judge of a work that 1s 
not his own, without conſulting the Artiſt, whether it 
be finiſhed and perfe&, or infinite, that is, unfiniſhed 
and imperfect. 


—W Gas 4 qo Ch. a 
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| An TIifinite, if ſpace be underſtood, ſignifies a ſpace 
oreater than can be equalled by the greateſt number 
of meaſures, as of Feet, Paces, Miles, or even of 
the Diameters of the Earth, or of the Orb of the 
fxed Stars, that is to ſay, which cannot be inclu- 
ded within bounds. In like manner an infinite time 
is that which no number of hours, or days can e- 
ual. 
Therefore of an Tzfinite, according to this ſenſe it 
cannot be faid , that one is greater than another : 
Draw then the finite right Line AB, and ſuppoſe it 
produced beyond - —v » od B by E :n 
infinitum, Therefore both the right Line BE 
and A BE — are infinite in length. Now A BE —- 
1 greater than BE -— by the whole length of A B, 
beitſo. Let AB þedivided in C, and put AD e- 
qualto AC; and let it be ſuppoſed lengthened ſtrait 
ways by F 7 infiritum. ADF will be then great- 
et than DF by the finite Longitude CD, that is, by 
the Quantity of AB. | 

Wherefore CBE — and CAD —- are not un- 
equal; therefore there is ſome certain Point, there 
sin the infinite Line — D B.-—a mean, lo that the 
Centre of an infinite Sphere will be the Point C, and 
(decauſe the Points A and B are taken at plea- 
lure) in every point of an infinite Sphere, will the 
Centre of the Sphere be, and ſo the Semidiame- 
ters of an infinite Sphere from any Centre , whe- 
ther A, B, or C, are not unequal one to another. 
Berefore one infinite Line is not greater than ano- 
tner, 

By the ſame reaſon, if the Line A B be put for 
an 


” 
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an infinite time, it may be proved that two eternals 
cannot be unequal. | 

Now the cauſe why a finite may be conſidered in 
an infinite, conſiſts in this, that neither the lubje& 
Body is in thg thinker, nor ſpace, the Image of the 
Body in the thing thought of, but orfly in the memo. 
ry. Nowin the memory and ſenſe there can be ng 
infinite. 

But Mathematicians uſe often the Word irfinite for 
3ndefinizte. Now indefinite is the ſame as never þ 
great , and lometimes it 1s taken for znfinitely little, 
provided it be not nothing. Sometimes alſo infinite 
goes for as much as is poſſible, But nothing is pro- 
perly :7finite , unleſs it exceed al] aſſignable number 
of given meaſures. But it is faid to have been De. 
monſtrated by Torr:cellizs, that a certain acute Hy: 
perbolical Solid, is even in this ſenſe of 7nfinite , e- 
qual to a certain Cylinder, whole Baſe hath a Diame 
ter equal to the half Baſe of the Hyperbole, but 3 
height equal to the tranſverſe Axis of the ſame Hy 
pexbole. I have often and attentively read the De: 
monftration of this Problem, and never found any 
Sophiſme in it. Yet I found that the diſtance which 
Torricellins ſuppoles infinite, is meant of an indefinite 
diſtance; nor could it be otherwiſe underſtood by 
himſelf, who in very many Demonſtrations uſcth the 
Cavallerian Principle of indiviſibles; which indivi- 
ſibles of Cavallerizs are ſuch, that their aggregate 
may be equal to any given Magnitude. So that {0 
abſurd a Propoſition as this, an infinite z equal to 4 
finite, ought not to be aſcribed to Torricellius , f0! 
there can be no ſolid fo frall, which doth not init 
nitely excecd every finite ſolid, as is manifeſt by fs 
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light of Nature ; that is, the abſurdity of Arithme- 
ticians reaſoning about an infinite, and meaſuring 
Superficies and Solids by Lines without Latitude, 
who obſerving no difference betwixt Arithmetick 
and Geometry ; took the Root of a Number (which 
is part of its ſquare Number ) for the ſame thing 
with the {ide of a ſquare Figure, though they con- 
feſs that the {ide is no part of its own Square : So 
much of Mathematicks. I now expe what the Al- 
gebraiſts will ſay to the contrary. HE 
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without Reducing the Integers into 
the leaſt Denomination. 


The Fourth B o o x. 


By VEN. MANDETY 


em . —_—_ 


EE” 


—_— 


LOND 0 N, 
Printed Anno MDCLXXXYXL 


188 MEASURING Lily. 


ce CO 


—_— 


O F 
CarvenTtTERS Work, 
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OM WW RM | 
Menſuration, 


R Meaſuring is a Science , whereby we 
are certified ( in ſuperficial Meafare ) 
either how many Inches, or how many 

ki, Feet and Inches, or how many Yards, 

Feet and Inches. Or how many Squares, Feef af 

Inches there is in any Dimenſion, whether it be of 

Glaſs, Board, Stone-paving, Plaiſtering , Painting, 

Fyling, Carpenters or Joyners Work, &c. And (0 

conſequently it certifies us of the Content of many Dl- 

menſions, by adding the Produdts of the ſeveral Dt 

menſions together. | 
Ft doth the ſame in ſolid Meaſure; there is only this 
difference between Superficial and ſolid menſuratio 

(to wit ) in Superficial Meaſure there is only two 

Summs in a Dimenſion (viz.) Length and Breadth to 


be mpltiplicd one by the other, But in ſolid Mer 
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ſ;re there are three Surnms in a Dimenſion ( to wit ) 
Length, Breadth, and Thickneſs to be multiplied each 
by other, and this kind of ſolid Menfuration ſerveth 
fr the Meaſuring of Timber, Stone, Digging, Brick- 
layers Work, ( for it is commonly reduced to a thick. - 
neſs) and all manner of ſolid Bodies whatſoever. 

The Inſtruments that are uſed in taking of the 
Lengths and Heighths, ( or Breadths) in Meaſuring 
of the following Works; are a Ten Foot Rod, and a 
Five Foot Rod, and a Two Foot Ruler, and fometimes 
2 Line. 

| ſhall begin with the Meaſuring of Carpenters 
Work, it being moſt eaſie to learn, and fo proceed 
through the other I rades, leaving the Meaſuring of 
Bricklayers work until the laſt, it being moſt diff: 
cult, 
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{ bes Flooring, Rooking, Partitions, and Ceiling 
Joiſts, being Carpenters Work, is generally 
Meaſured by the Square ( as it is vulgarly faid ) or 
more properly is reduced into Squares. 
Which Square conſiſts of (or contains) 100 ſuper- 
cial Feet, being the Product of a ſquare Superficies 
multiplied in it ſelf, being 10 Feet in Length, and 

BD 10 Feet in Breadth. 
| Note, That a Superficies is that which hath only 
\ | Eength and Breadth, as a Square encloſed with four 
Lines on Paper; is called a Superficies ( as appears 
more at large in the precedent Treatiſes of Geome- 


ity.) And 
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And from thence the Meaſuring of Flooring, Roof. 
ing, Partitioning, Ceiling, Joiſting, Boarding, Plzi. 
ſtering, Painting, &c. is called ſuperficial Meaſure 
becaule their thickneſſes are not conſidered, nor taken 
notice of in meaſurement. 

For generally Boards, Glaſs, Painting, Plaiſter. 
ing, &c. are ſeverally for the moſt part of one thick. 

. nels. BET, 

And although ſome Floors, and Roofs, and Parti. 
tions, do require to be made ſtronger than otherſome, 
by reaſon of the greatneſs of the Building, and by 
this means the 1 imbers are larger and thicker, yet 
there is no reſpe@ had to, ( nor cogniſance taken of) | | 
the largenefs and thickneſs of the Timbers, in the | * 

t 
i 


meaſurement: But an alowance is made in the price 
by adding fo much per Square more than is uſually 
given for ordinary work. | 
Thus 1 2 Inches in Length, and 1 2 in Breadth is cal 
led a Superficial Foot, of Roofing, Flooring, Board. 
ing, Partitioning, Glazing, Painting, Plaiftering, Gt, 
Note, When a Carpenters Bill of Meaſurement is} *' 
made, there is fet down, | 
For ſo many Squares of Roofing .( at what'price£ "" 
| they agree upon per Square ) fo much money. 
Likewiſe for lo many Squares of Flooring and Board NU, - 
ing, at ſo much per Square, ſo much money. be 
Alfo for ſo many Squares of Partitioning at ſo muci N 
per Square, ſo much money. | 2 
And for fo many Squares of Ceiling Joiſts, &c. 
The Windows they ſet down either at ſo much pe 
Light, or ſo much per Window. 
The Doorcaſes at ſo much a piece, either with, oF, 
without Doors. . : " 
The Mantletrees and Farſells at ſo much a pieces ; 
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| The Lintolling, Guttering, Cornice, and Window 


Boards, at ſo much per Foot. | 
Stairs at ſo much a Pair, or ſo much per Step, &c. 


. —_ 
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T is ſuppoſed that he that intends to learn the Sci- 

ence of Meaſuring is an Arithmetician. 

For although ſeveral Propoſitions may be anſwered, 
{ome Geometrically, and ſome on the Line of Num 
hers, ( otherwiſe called Gunter's Line ) and ſome 6n 
the Lines of Superficies and Solids on a SeQor; yet 
without Arithmetick it is impoſſible to Meaſure exact- 
ly all kinds of Plains and Bodies. IIs 

Therefore to the Arithmetician, I ſay, multiply the 
Length of any Dimenſion : ( that is, either Square or 
Oblong ) by the Breadth thereof, and the Produ& 
5sthe Superficial Area or Content. 

| ſhall begin with a Dimenſion of Inches, and ſo 
«| froceed gradually to Feet, and from Feet, to Feet 
and Inches ( or parts ). | . 
1 Note, That two ſides of a Superficies being m&# 
Wired and expreft by Arithmetical Figures (one ſumm 
Ming the length, the other the Breadth) is called a 
Limenſon. | | 


- 


13 


\( Example in Inches. 
«| "ppoſe a piece of Board or Glaſs, or flat Stone, 

Painting, or Plaiſtering, or any thing, be it what. 
I'll, that is to be meaſured Superficially, ( vulgar- 
he nu RO 


| ly called flat Meaſure 


called a Dimenfion)) and you would know the Are; 
or Content thereof. | 
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) be 11 Inches in Length, and 
9 Inches in Breadth ( which two fumms 11 and g, are 


In. 


11 the length, 

og the breadth, 
Then multiply the Length by the — 

Breadth. 

And the Product is— 


Set down .your Dimenſion thus — 


- 909 Inches. 


Which-99 Inches is half a Foot and 2 Inches, or 
very little more than +4 of a Foot. 

So that the Produ&t of 11 Inches, multiplyed by 
9 Inches, which is 9g Inches, contains 8 ſuch Inches, 
whereof 12 make a Superficial Foot, that is to fay, it 
contains 8 Inches, whereof each Inch is one Inchin 
breadth, and 12 Inches long; For 8 times 12 1s 96, 
Which is + parts of a Foot; then the 3 Inches which 
are remaining, (for the Product was 99 Inches, take 
66 from 69, and there remains 3 ) theſe three Inches 
(ſay, are 52, or, as I call them, 3 parts of ſuch an Inch, 
as aforeſaid; namely, an Inch in breadth, and 12 
length. 

For by the way you muſt note , 
That in a Superficial Foot, there is 
contained 144. Inches, which is the 12 Length. 
Produdt of 1 2 Inches multiplyed by 1 2 Breadth. 


12, . this ——— == 144 Produtt. 


I, 
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Or as you may ſee in the 


Geometrical Figure hereun- GN 


to annexed. fy _ H4 L 

By this Geometrical F i - ll A : 
5ure, you may plainly per- Wl 
-etve, that there 1s MN a 72 ALARM 12 
cquare ſuperficies, being 12 


Inches on. each fide, 144. : 
Superficial Inches; for eve- H- 
ry little Square in the Geo- " "mi 
metrical Figure repreſents 

;n Inch : So conſequently in half a Foot there is 72 
Inches, being produced from an oblong, being 12 
Inches in Length, and 6 Inches in Breadth. 

Which oblong you may perceive, or imagine in this 
ſquare Geometrical Figure, by taking the whole 
Length one way, and half the Length, or 6 of the 
little Squares the other way : Therefore I ſhall not 
need here to deſcribe the Figure of an Oblons. 

Allo half a Superficial Foot, which is 72 Inches, is 
produced from an Oblong very near a Square, being 9g 
inches in Length , and 8 Inches in Breadth, for 9 
times $18 72, 

Likewiſe a Quarter of a Superficial Foot contains 
36 Inches, which is one half of 72 Inches, or the 
"mx of 6 Inches multiplyed by 6 Inches, or 9 

} 4. 


{ſhall now Proceed to Dimenſtons in Feet. 


Suppoſe there is a Timber Floor ( or a Stone Pave: 


Wit; or a Plaiſtered Ceiling, or a Piece of Wain- 


«, or any other Superficies ) that is '22 Feet in” - 
Kngth, and 18 Feet in Breadth, and you would 
QO2 know 
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know in Carpenters Werke how many Squares ther 
is contained therein. 


Feet 
Set down your Dimenſion thus ——.——— ) 2 


Which being multiplied, the Produt is —— 396 | 
Superficial Feet, || 


Now to bring theſe Feet into Squares, you muſt 
divide 396, the Content in Feet by 100 (the Content 
of a Square whole fide is 10 Feet) and the Quotient 
is 3 Squares and g6 Feet remaining. 


( 96 Feet. 


See the example — 
7 (3 Squares 


Here you ſee by the example, that there is 4 
Squares of Flooring wanting 4 Feet ; or 3'Squares and | 
three Quarters of a Square and 21 Feet. 

If the Dimenſion had been Stone Pavement of Ma- 
ſonry, then there had needed no Diviſion, for they {| 5 
work by the Foot ; ſo there had been 396 Feet «| ! 
Pavement with broad Stone, at ſo much per Foot. t 

But if it had been Plaiſtering , or Painting , ot ! 
Wainſcotting, or Hangings, or ſuch like; then you 
muft haye brought the Feet into Yards, which is doney tl 
by dividing 396 Feet by og Feet, which is thenuy 0 
ber of Feet contained in a Superficial Yard ( or Qu# 
drate) being 3 Feet in Length, and 3 Feet in Breadti. 


Ce 
” 
o 
&. 2 
©. 
A - k 
” - * + 
. | ow : | Fl - F , p £ $A 
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See the example - -— 396 (44 Yards. 
99 


Thus having divided 396 Feet by g Feet (or one 
Yard ) you have 44 Yards in the Quotient, which is 
the number of Yards contained in a Superficies of 
Plaiſtering, or Painting, or Wainſcot, or Hangings, 
or ſuch like, being 22 Feet in Length, and 18 Feet 
in Breadth, 


 Anotber Example in Feet. 


Suppoſe a Floor or Partition be 146 Feet in Length, 
and 97 Feet in Breadth, 


-—— — — 


Being multiplied the Produt is ——— 14162 Feet 


Which being divided by 109, produceth 141 
y | Squares and 62 Feet; Or you need not divide it, but 
ſl tad it thus, one hundred forty one hundred and fix- 
j twoFeet, which is 14.1 Squares and an half and 12 . 
if feet. Tr Cr ng Ty | 
vl If you were to bring the ſame Dimenſion into Yards, 
ey then you muſt divide the Produ& of the Multiplicati- 
on being 14162, by g Feet (or one Yard) as you 
ud in the foregoing example. 
fin  56xy(s5 Feet. | 
See this example ——— 4x6 (1573 Yards. 


ULECl 
Q 3 30 
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| So you have in the Quotient IS973 Yards and P 
Feet remaining, which is half a Yard and half a Fogt 


Thus much may ſerve for Meaſuring of Dimenſions of 
Whole Feet. 
| | | 


T ſhall now Proceed to Dimenſrons im Feet and 
Inches, which i ſomething more difficult. 


Suppole a Floor, or Partition, or any other Super. 
ficial thing, as Plaiftering, or Painting, &c. be 
31 Feet and 6 Inches in Lenpth, and 15 Feet and 6 
Inches in Breadth; and it 1s required to know how 
many Superficial Feet there is contained therein, and | 
conſequently how many Squares or Yards. 


5 NINSEIO Feet In, 
Set down your Dimenſion thus — -——77 X + 
157 06 

we. 


21 


Then multiply the Feet,and the Produtt is 3 15 


' Then for the 6 Inches.in Length, and 6 in Breadth, 
multiply them Diagonal or Crols-wiſe into the Feet, 
ſaying 15 times 6 Inches (or 6 times 15 Inches ) 1s 
7 Feet and 6 Inches : Or thus more briefly, (6 Inches 
being half a Foot ) ſay, the half of 15 Feet is 7 Feet 
and 6 Inches, which you muſt add to the former Pro- 
duet 315. This being done, in the next place you 
muſt- multiply the 6 Inches in the Breadth into the 
21 Feet in the Length; ſaying, the half of 21 Feet 
is-10 Feet and 6 Inches, which you muſt likewiſe add 
to the reſt. has 

Then 
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Then laſt of all, you muſt multiply the Inches of 
the Breadth into the Inches of the Length ; ſaying, 
6 times G is 36, which 36 is accounted but for 3 Inches, 
the reaſon whereof , in the next following Page but 
one ſhall be ſhewn. 

For note, How many times 12 you have in the Pro- 
dud of the Inches, being multiplied in themſelves, ſo 
many Inches you muſt add to the former work, as in 
this example, you have 3 times 12 in 36. As you may 
ſe in the following example. 

Whence note, That it is uſual to begin the Multi- 
plication towards the left hand firſt, namely the 
feet into the Feet, and afterwards the Inches into the 
teet, GC. 


Example of Operation. 
| Feet In 
The Length 21\/ 6 
The Breadth « 1C-=S :; 
The Feet multiplied ——— —— — 395 
The Produtt of the Feet 315 
The half of 15 Feet, or the Produdt of 6 
Inches, being multiplied by 1 5 Feet — Ll 
The half of 21 Feet, or the Product of p 
21 Feet, being multiplied by 6 Inches — 
The Produdt of 6 Inches multiplied by 
Inches, which produces 36,0r 3 times 1 2 Z 
Ml Vich as you read before is 3 Inches — 
333 3 


Then add your Sunims together, begin- f 

ung at the Inches on the right hand, ſaying, 3 and 6 
$9,and 6 is 15 Inches, which is, 1 Foot and 3 Inches, 
O 4 then 
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then ſet down 3 under the Column of Inches, and 
carry 1 to the Feet, and lay 1 that I carry andy 
makes 8, and 5 makes 13; - then ſet down 3 in the 
place of Units, under Feet, and carry 1 to the next 
place, ſaying 1 that I carry and 1 is 2, and r makes 
3, Which I tet down on the left fide of the former ; 
( to wit ) under the place of tens. Then I proceed 
in the next place to 3, which being in the place 
of hundreds is 300, and ſet that 3 down on the left 
{ide of the two other. 

| So the whole Produ of 21 Feet and 6 Inches, be. 
ing multiplyed by 15 Feer and 6 Inches, - is 333 Feet 
and 3 Inches, as you have it above in the example :;[ 
hink it convenient | 

ere to add a Geome- + 4 - 

ometrical Figure for I 
the better underſtand- 
ing of what hath been *v© 
{aid. Hanna 

By this Geometri- * 
cal Figure, you may 
perceive the truth of _ L _ 
what hath been laid. 2t: ( 
Firſt, here you fee that the whole Squares or Feet 
are 21 in Length, and 15 in Height or Breadth, which 
produce-315 Feet. F: ns 
Secondly, In the upper part of the Figure, you lee 

21 half Squares or half Feet, whith is, the 6 Inches 
which you multiplied by the 21 Feet , the Produd 
whereof was 1o Feet and an half: fo in the Figure, 
accounting two half Squares -( or balf Feet ) for one 
whole one, you will find -10 Feet and an kalf, as 
fore by Arithmetick. * - LEE ET: 


— ++ # ! 


TTL 


Thirdly, \ 


ly) Y | 
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Thirdly, On the right ſide of the Figure, you ſee 
15 Oblongs or half Feet, which are the fix Inches 
that you multiplied by rhe 15 Feet, which did pro- 
duce 7 Feet and an half; fo in the Figure, accounting 
two halfs for one whole, you will have 7 Feet and an 
half, as you had before by Arithmetick. 
- Fourthly, In the uppermoſt Angle on the right fide 
of the Figure , you ſee a little Square which is 6 * 
Inches in Length, and 6 Inches in Breadth. This is 
the 6 Inches that you multiplied by 6 Inches, which 
produced 36 Inches, for which there was fet down 
but 3 Inches : The reaſon whereof is this. 

Theſe 3 Inches are the + of 12 Inches, ſo is 36, 
the 3 of 144 Inches, of which I have' declared be- 
fore, that there is 144 ſquare Superficial Inches in a 
Superficial Foot. AT OLE SINN IE 
| Therefore for conveniency and brevity in adding 
leyeral Dimenſions together , the odd Inches being 
multiplied in themſelves, 144 Inches are account- 
edas 12 Inches, and 12 of 144 are accounted as one 
Inch, 

Now if you will give your ſelf the trouble to tell 
tie Squares in the Geometrical Figure, which Squares 
repreſent Feet, and the halt Squares or Oblongs which 
repreſent half Feet, and add them together, you will 
nd that they make 333 Feet beſides the little Square 
n the upper -Angle of the Figure on the right fide , 
which repreſents 3 Inches, or * of a Foot; fo you will 
have 333 Feet and 3 Inches, as was produced by A- 
lithmetick before, ; : 
\ By what hath been declared, I think it eaſfie for a 
mean capacity to underſtand how to caſt up the fore- 
2ong Dimenſion, and bring it into Feet. 


Now 
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Now to know how many Squares of Carpenter; || 

Work there are in this Dimenſion, whoſe Produc is |. 

333 Feet and 3 Inches; you muft either divide 24; 

by 100, or elſe cut off the two laſt Figures with a | , 

Kroak thus 3|33 and read it thus, 3 5quares and 3, | | 
/ 
t 


Feet and 3 Inches. 
.. Soin 14162 Feet, cut off the two laſt Figures thus fÞ t 
141 |62,, and then you read it 141 Squares and 62 | t 
Feet. STE] HRS 
So in other Numbers conſiſting of three Figures or ÞÞ t| 
more, cut off the two laſt Figures to the right hand, 
and the remaining Figures will be Squares. i 
But if you would know how many Yards there is 
in 2: Feet and 6 Inches in Length, and 15 Feet and | m 
6 Inches in Breadth; you muſt as before is taught, 
divide the Produtt of the Dimenſion being 33 3 Feet, 
by 9, being the number of Feet in a Square Yard Super. 
ficial, | ry bY 


As in example 333(37 Yard; 
fg 

So your Quotient is 37 Yards; the odd 3 Inches pre 
muſt be added after you have divided. '. - 7 
my 
Take another Example. th 

Suppoſe you have a Floor or Partition, that is 35 
Feet and 10 Inches in Breadth, and 46 Feet 9 Inche | 


in length. Set down your Dimenſion as . 

before, and multiply the whole Feet 46, 

| by the whole Feet 355; and the work 

will fttand thus, | a 
Secondly, Multiply the Inches into 230 

the Feet croſs ways, ſaying g times 35' 135 


Feet In 


Pd 


g 
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is 315, Which muſt be ſet a part by it ſelf, as you may 
ſee in the example in this Page. 

Thirdly, You muft multiply the 10 Inches by the 
46 Feet, which produces 460, this you muſt add to 
the 315, Which before you let apart, and they make 
175 Inches, which you muſt divide by 12, to bring 
the Inches into Feet, which being divided, the Quo-- 
tient is 64 Feet, and 7 Inches remaining, which 64. 
you muſt add to the multiplication of the Feet, and 
the 7 to the Inches. 

See the example of the Inches multiplied 4 Og 

10 


into the Feet. 35 
The Product of the 10 Inches being 

multiplied into 46 Feet is 4.00 Inches 
The Produ of 9 Inches multiplied by 

35 Feet is ; 315 Inches 
Which being added is 775 Inches 

X 
#5(7 


The 775 Inches being divided by 12, 77 9(64 
produces as in the Margin 64 Feet and xzz 
7 Inches, which muſt be added to the -7 
multiplication of the Feet in the precceding Page,and 
then the work will ſtand thus 


Fourthly, You muſt multiply the 10 230 
Inches belonging to the Breadth, by the 138 
9 Inches belonging to the Length, and 64 7 
A Produ& will be go Inches of 144 «1 

Inches; or - Inches and an half of 12 
 Wiches, for if you divide g0 by 12, you 


2ZO2 


will have 7 in the Quotient, and 6 remaining, which 
7 in the Quotient is 7 -Inches, and muſt he added t9 
the place of Inches; and the 6 that remains over and 
above the Quotient, being the 3 of 12 is half an 
Inch, which is ſeldom accounted in Carpenters Work; 
But although it is not uſually done, yet if you are 
-minded to be exa& in Meaſuring, you may fet down 
theſe odd parts of Inches by themlelyes, and at laſt 
add them all togerher, and for every 12 of theſe parts 
you may add 1 Inch, and for 144 of them you muſt 
add j Foot, as you read before. I ENS, OTrS 
' Then adding all your Summs together , you find 
that 46 Feet 9 Inches,multiplied by 35 Feet 10 Inches, 
is 1675 Feet 2 Inches. 3 
Which if you are to bring into Squares, you cut off 
the two Figures next the right hand thus 16|75 and 
then you read it 16 Squares and 75 Feet (or 16 Squares 
and + of a Square. ) | 


An Example of the whole Work. 


Feet In, 

The Length. 46 V9 
The Breadth. 35 10 
The Product of 4.5 by 5. 230 
The Product of 45 by 3. 138 
The Produdt of all the Inches multipli- 

cd by all the Feet. 64 07 
The Produd of the 10 Inches multipli- 

ed by g. | SEE ap Z b 

The whole Product. 16|75 2 


Allo by the way take notice that Girders Ends, an 
nv 
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Ends of Breſt-Sommers , and Plates, and ſuch like, 
muſt be remembred and ſet down in your Bill of 
Meaſurement. 

Alſo you muſt allow in your Meaſure, for the Ends 
of the Joiſts that lye in the Walls; if it be Flooring 
unboarded that you are to Meaſure, then you ought 
to allow g Inches into each Wall that way the Joiſt 
Ends are laid. , 

But if you Meaſure Flooring and Boarding, then if 
you allow 6 Inches it is realonable, becauſe though . 
the Timbers go into the Walls g Iriches, yet the Board- 
ins goeth but home to the Wall. 

And as you add theſe things you muſt alſo remem- 
her to deduct the Stairs and Chimneys where the 

'E Workman findeth materials, elſe not. 

| Thus much will ſerve as to the Meafuring of Floor- 

© ing, Partitioning and ſuch like; in the next place I 

ſhall treat, 


Of the Meaſuring of Roofs. 


Suppoſe a Building to be 30 Feet in Breadth, fro 
>| the out-fide of one Wall to the out-fide of the other, 
>| 2nd 65 Feet in Length from Out to Out of the Walls, 
"© and you would know how many Squares of Roofing 

there is in the Roof of this Building. 

If the Roof be true Pitch, you need not Meaſure the 
, Length of the Rafter , but taie this for a general 

Rule, 

That the Length of the Rafter is { of the Breadth 
"of the Building, therefore the Breadth being 30 Feet, 
28 the Length of the Rafter will be 22 Feet and 6 Inches, 
"H (which'is + of 30) which being doubled (for fo it 
uſt be for both ſides) makes 45 Feet. Then mnt 
Ply 


ply 45 by the Length of the Building being 65, ang 
the Product will be 29| 25, which is 29 Squares and ; 
quarter. 

But the uſual way which is ſomething briefer is thus, 
multiply the Length 65 by the Breadth 3o, and that 
produces 1950 Feet for the flat of the Building, 'then 
add half the number of Feet in the flat (to wit) 97g 
to 1950, and the Product is 2925 as before. 

You may add the half thus, ſaying the half of 19 
is 9, then becaufe twice 9g is but 18, and there re. 
mains 1; you muſt carry that-1 to the next Figure be. 


ins 5, and for that 1 which remained of the 19 after 


it was halfed, you muſt add 10 to 5, which makes 
it 15. | | | 

Then fay the half of 15 is 7 and 1 remaining, add 
that 1 to the Cypher, and it makes 10. | 


Then ſay the half of 10 is 5. 
See both the Examples. | 


Feet In. 


The Length of the Rafter on one ſide-of 22 6 


_ the Rook. 


'The Length of the Rafter on the other 22 6 


fide. 


The Length of both Rafters being added. 45 © 
The Length of the Building to be multi- 


plied by 45. 65 © 


The Product; 
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4n Example of the other way called Meaſu- 


ring 0n the flat. 


Feet In. 

The Length. 65 oO 

The Breadth. by 3 0 Q 
The Produtt of- the Length by the 

Breadth on the flat, 1950 © 

The half flat to be added to the flat. 975 O 

£ The Produdt of the flat and half. 292 5 O 


Note, When you Meaſure Roofing this laſt way, 
being called Meaſuring on the flat, you muſt write 
over your Dimenſions, Flat and Half;, or 1% to ſig- 
fy that after you have multiplied the Length by the 
Breadth, you muſt add half that ProduR to it ſelf. 
Note, If the Buildings that you are to Meaſure be 
ſroader at one end than it 1s at the other, you muſt 
- Encalure the Breadth in the middle, both for the 
> Efloring and the Roofing, or elſe meaſure cach end, 

ad add the Summs together, and take half the Pro- 
6 ut: As ſuppoſe a Building to be 14 Feet wide at 
Woe end, and 12 Feet wide at the other, they being 
o Nilded make 26, the half whereof is 13 for the width 
of the Building. 


p = 
" How to Meaſure a Gable-end. 

__ | Suppoſe a Timber Building be 40 Feet in Breadth, 
o [1 you have meaſured all the Carcaſs of the Building 


cept the Gable.end, or Ends, 


To 
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To Meaſure this Gable-end, multiply half the Baſe 
| by the whole Perpendicular ; or half the Perpendicy. 
lar by the whole Bale gives you the Area or content 
of it. | 
I call the Plate whereon the Rafters ſtand, the 
Baſe. | 
The Baſe being 40 Feet, the Perpendicular is 22 
Feet and 4 Inches. | 


See the Example. 

oe | Feet In 
The half of the Baſe. | 20 - 
The whole Perpendicular. _ 22-8 
The Produtt of 2 multiplied by 20. 4.0 0 
The ProduQt of 25 by 20. | 400 © 
The Produdt of the 4 Inches multiplied by 

the 20 Feet. 6 -.4 
| The total Produd. -4466-—j 
The other Example. 

CN Ci A. :0 Fe: In 
The whole Baſe. | 4Q 0 
The half of the Perpendiculer. 11-3 
The Produt of 40 by 1. -46 © 
The Produ& of 40 by 10. 40 0 
The Product of the 2 Inches by the 40 Feet 6 © 

"The total Produd. 446. ® 


Thus you ſee both ways agree, and the Gable-end 
contains 4 Squares and 46 Feet and 8 Inches. p 


\ , 


— — 7 
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If there be two Gable-ends equal, or both alike in 
the building, then you muſt {et down the total Produ& 

ice. 
"If there be four Gable-ends, and each of them of 
ene bigneſs, then you muſt ſet down the total Produ& 
four times: 

Note, If the Building be Square (+:z.) hath four 
right Angles, and the Breadth 40 Feet; and the Roof 
true Pitch. S | 

The length of the Rafter, and alfo of the Hip Raf. 
ter, and the Angles which they make; alſo the length 
of the Diagonal Line, and of the Perpendicular, are 
z3in the following Table. MES > 

As you may fee by the Figure ABCD hereunta 
annexed. | 


Feet In: 

The Breadth of the Building. 40* ©0 

The Length of the Rafter. 39 ©0 
The Length of the Hip Rafter. 36 .oo, 
The Length of the Diagonal Line. 56 06% 
The Length of the Perpendicular. 22 + 04+ 
DPS Deg.Min: 

t Foot 48-10 

Rafter Angles ? A . T op 41 4 

t Foot 39 22 

Hip Angles At Top' $1 38 


Explanation of the Fig. ABC D; 


AB, The Breadth of the Building. 

AP, The half Breadth. | 
AE, or E By The Length of the Raffer! 
EP; Th& Perpendicular. 


_ 


an 
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AF, or FB, The Length of the Hip Rafter. 

AGH, | he Angle that the Hip makes at Top, and 
K z the meaſure of it. 

' HAG, The Angle that the Hip makes at the Foot, 
and L1 the mealaore of it. 

PAE, The Angle that the Raſter makes at Foot, 
and P & the mealure of it. 

AEP, The Angle that the Rafter makes at Top, 
and 4a, z, the meature of it | 

LIP the Quadrant of a Circle divided into go De. 
grees for the meaſuring of the Angles. 

AC, The Diagonal. 

LM, The Line over which the Rafters muſt be 
placed, that the upper ends of the Hip Rafters arc 
fixed to. 
| - The Length of the Hip Rafter is found by taking 
the Length of the Rafter AE, and ſetting it on the 
Perpendicular from P to F, draw F A the Hip Raf 
ter. 

If you have a Roof of any other width, you may 
deſcribe it from this Figure, or you may find the 
Length of .the Hip Rafters, and the Length of the 
Diagonal, and likewiſe of the Perpendicular by the 
Rule of Three, and the foregoing Table. 

The Angles are always equal to thoſe in the Table, 
let the width be what it will, provided. the Building 
be right Angled, and the Roof the uſual true pitch, 
(that is, the Rafters Length to be 5 of the Breadth 0 
the Building. ) 


To Meaſure a Hipt Roof. 


Suppole a Building to be 60 Feet in Length, and 


40 Feet in Breadth, ſanding alone, being Hipt ps nl 


"« - 
| wes % =. 
- p Rs. * F 
>" nts 
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ch Angle; the Angles being right, and the Reof 
true Pitch, and it is required to know how many 
Sauares of Roofing thete is in it. 

| Multiply the whole Length being 60 Feet, by 30 
Ceet the Length of the Rafter, for one ſide of the 
Roof. | / 

Or add 30 and 30 together, they make 60 for both 
ides of the Roof; then tnultiply 60 by 66, the Pro- 
JuRt is 3600, or 36 Squares in that Hipt Roof. 


Which T thus Demonſtrate. 


| The Length of the Roof on the Ridge,from Hip to 
WHip is 20 Feet, and the Length of the Roof at the 
Plate is 6- Feet. Gn 
| Add theſe two ſumms together, and they make 80 
ect, whereof take half, that is 4o Feet, which is the 
nean Length of the Roof, if you meafure inthe 
niddle between the top and-bottom : Then multiply 
his 40 Feet by 60 Feet, being the Length of both 
Rafters on each ſ1de the Root; and the ProduRt is 
_- which is the meaſure of the two ſides of the 
Kool. 


Froceed we im the next place to the two Ends: 


. Being each of them 4o Feet in Length, and the 
after of each end 30 Feet in Length ; each of the 
ds being a Triangle, which you muſt meaſure as you 
id the Gable-end. er IE We RR 
Mulfiply 4.0 Feet being the Bafe, by 15 Feet being 
mehalf of the Rafter (or Perpendicular as you may 
l it, although it lean from an upright) and the 
dug is 609; Ges 
P 2 The 
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- The other end of the Root being the ſame as this 
add 600 to this 600 it makes 1200, which being ad. 
ded to 2400 the Produtt of the two ſides, make 3600, 
or 36 Squares as before , which was to be Demon. 
ſtrated. | 
Suppoſe you were to meaſure the Roofing of a Cox. 
ner houſe being 60 Feet long, and 40 Feet broad, and 
Joining to other Houſes each way, then there will be 
but one Hip, and one Sleeper, yet the Dimenſions 
will be the ſame, and the ſame number of Squares in 
it, as in the former that was Hipt, provided the Build. 
ing be Square, and the Roof true pitch. 


See the Examples. 


— FRE VWF JP = EY 


Feet I, 
The whole Length of the Roof. 60 © 
The Length of both Rafters. 60 © 


The Produdt or number of the Squares 3600 00 


The Demonſtration. 


Feet In, 
The Length of the Roof on the Topis 20 © 
To which add the Length of the Roof at ft 
the Plate 6o colt 
The Summ is. 80 oo J 
The Length of both Rafters 60 ©0 : 
Being multiplied by 4o the mean my 40 | 00 
tween 60 and 20 


The Produd is 2400 00 
Which is the Content of the two ſides, — 
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Now for the two Ends. 


Feet In. 
The Length of the Baſe 49 ©o 
Multiplied by the half Length of the Rafter. 25 ©o 
200 ©0 
40 

Produces 600 _ 00 

To which add the meaſurement of the 0- P | 
ther end. _ 


The ſumm is the Content of both the ends, 1 200 ©o 
Towhich add the meaſure of both fides 2400 oo 


The ſumm is the Area or Content of the " h 
whole Roof , as before INE > 0 


How to find the Length of the Hip for a 
Roof that #s 20 Feet in Breadth, by the 
Rule of Three. 


You ſee by the foregoing Figure ABCD, that a 
Roof being 40 Feet in Width or Breadth, gives a Hip 
Rafter that is 36 Feet in Length ; therefore ſtate 


Jour Queſtion thus. If 4o give 36, what will 20 give, 


| \ BR) - 
Multiply ans Divide,and you will C 20 72g ( 2 
find 18 720 49 ; 


Atter the ſame manner you may find any of the reſt. 
You muſt remember to add the Rafters Feet, and 
Eves-Boards,in the Bull of Meaſurement. | 
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Meaſuring of Glaziers Wark. 


T He Meaſuring of Glaziers Work is the ſame x; 
of Carpenters Work; only Carpenters Work; 
not mcaſured any nearer than two whole Inches. 
But Glaziers Work is ſometimes meaſured to + (f 
an Inch; and the beſt and readieſt way to meafire 
Glazing,is to take the Dimenſions with a ſliding Ruler, 
{uch as Glaziers generally uſe, which Ruler is divided 
 Decimally, a Foot into 100 parts, ſo that a whole 
Foot contains 100 Parts or Diviſions; £& of a Foot con 
tains 75 Parts; % of a Foot contains 50 Parts, and ! 
of a Foot contains 25 parts. | 
Thoſe that deſire to meaſure the Decimal way, | 
referr them to a Treatiſe lately written by my worthy 
Friend Tho. Hammond ( Entituled A new and exal 
way of Menſuration ) and indeed it is a very ready way 
of Meaſoring, provided our two Foot Rules were di. 
vided into 20 equal Parts, or a Foot Rule into 10 
Parts, (or as I may call them Inches) and eyery ot 
of thoſe Parts divided into 10 equal parts. 
But to come to the thing intended (to wit) to mez- 
ſure Glazing by Vulgar Arithmetick, and with a tw 
Foot Ruler divided into 24 Parts, and each of tholc 
into 8 Parts, as they arc commonly made and yſed. 
Suppoſe you have a Pane of Glaſs which is 5 Feets 
Inches and an half in Length, and 5 Feet 7 Inches and 
+ in Breadth, and you would know the Area or Gon 


_"—_ | — — —_ a a Ju, 


cr 4 RÞ iq Aa R ©. 2s 
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Feet In, Parts, 


Set down your Dimenſion thus, 2 5 x 6 


5 Z 
And read it, Feet,8 Inches and 6 ————— 


Parts of 12,which is the 3 Inch, by 
5 Feet 7 Inches and 3 parts of 12, which is the 4 Inch. 

Then multiply the Feet and Inches one by the 0- 
ther, as you are taught in the foregoing Pages; ſay- 
ing 5 times 5 is 25 Feet, which being fet down un- 
der the Feetz multiply croſs ways 5 by 8, which is 
40 Inches, or 3 Feet and 4 Inches, this being ſet 
down. | 

In the next place multiply 7 by 5, which is 25 
Inches, or 2 Feet and 11 Inches, this being ſet 
cown. 

In the next place multiply the 5 Inches by the 8, 
tis 56 Inches, of which 144 make a Superficial Foot, 
tor which you muſt ſet down 4. Inches, becauſe you 
can have but 4 times 12 out of 56, and there re- 
mains 8: Therefore I ſet down 4 Inches and 8 Parts, 
of which Parts 12 make an Inch, 12 of which Inches 
ÞU re accounted a Superficial Foot. ; 
| In the next place multiply the parts of Inches croſs- 
ways; firſt into-the Feet, ſaying 6 times 5 makes 30, 

which is 2 Inches and 6 parts, this being fet down. 
Say 5 times 3 is 15, Or 1 Inch and 3 parts, which 
you muſt put alſo under the reſt. 
Then multiply the parts of Inches croſs ways into 
the Inches, ſaying 6 times 7 is 4-2,which is 3 parts and 


$8 an half, for which | fet down 3 under the place of parts 
dl © Inches, and 6 againſt it towards the right hand, 
nll hich ſignifies 2 a partof a part; (for 12 of theſe 


parts make one fuch part, whereof there are 12 in an 
Inch) Line meaſure, this being done, multiply 3 by 8 
| P 4 (hich 
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(which is 3 parts by 8 Inches ) that makes 24. parts, 
for which you muſt ſet down 2 under the place of parts 
of Inches. — : 

Note, That as in multiplying the Inches by the 
Inches, you account every 12 of the Produt for 1 
Inch, fo in multiplying the parts ofInches into the 
Inches, you muſt account every 12 of the Produt for 
1 part, as in multiplying 3 parts by 8 Inches prody./ 
ceth'24, which is twice 12, therefore I ſet down 2 
under the place of parts. 

Laſtly, you muſt multiply the parts of Inches by 
the parts (if you will meaſure ſo near) ſaying 3 times 
6 is 18, which is 1 part and an half of a twelfth part of 
an Inch Line meaſure; ſeeithe Dimenſion caſt up. 


Example. ' + 


Feet In. Parts, 

OF  -Þ 

Oy 

The Produtt of 5 Feet by 5, Feet is 25 
The Product of 8 Inches by5 Feet is 03 
The Produ& of 7 Inches by: 5 Feet 1s 02 
The Produ of 7 Inches by 8 Inch. is 00 
| TheProdud of 6 Parts by 5 Feet 1s . 00 
The ProduG of 3 Parts by 5 Feetis ©0 
The Produ& of 6 Parts by 7 Inches is ©0 
| The Produtt of 3 Parts by 8 Inches 1s 00 
The Produ of 3 Parts by-6 Parts is 00 


The total Produdt is | 2 gre. 


| 


OJ oO ww amoLoLee s,|w 0 


Bo © 
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Thus you ſee that the Area or Content of 5 Feet B 
Inches and an half (or 6 parts of 12) in Length, be- 
ing multiplied by 5 Feet 7 Inches and 4 (or 3 parts 
of 12) in Breadth; 1s 31 Feet, 11 Inches and 10 Parts 
of an Inch, accounted to have 12 Parts, and 7 and * 
of one of thoſe Parts; but as for the laſt 5 Parts and 
2 they are not worth the ſetting down nor taking no- 
tice of ; the value of thole parts being To ſmall. 

The truth of this Area or Content may'be proved 
three ſeveral ways. 

Firft Decimally,' Secondly Geometrically, Thirdly 
by Vulgar Arithmetick. 

Firſt Decimally thus; the Decimal of 8 Inches and 
: is771, and the Decimal of »7 Inches and 7 is 60 and 


ſome ſmall matter more: Therefore in F Þ 
Decimals, I ſet down the Dimenſion &@ © * 
thus. WE 


560 

And having multiplied it, I find the 34260 
Produ@ to be 319760, then cut off the 2855 
2 Figures next to the left hand with a © 
froak as you ſee in-the example, and they © * 1]97160 
repreſent 31 Feet. T 

Then the remainder is 9760 of 10000, and by cut- 
tins of two Figures more thus 97 |60 it is 97 of 100 
and fomething more, it is near 98 parts of 100, 92 
which parts, is the Decimal of 11 Inches, and the 6 
parts which remain are ,£ of an Inch; fo that by this 
you lee the Decimal way of mealuring and this Vulgar 
doth agree, 

Ycondly, you may prove it Geometrically, if you 
lefcribe a Geometrical Figure (after the ſame man- 
ſer that the Figure is deſcribed in Pag. 198 of Carpen- 


r5Work, being drawn according to a Scale; ) 5 Feet 
8 Inches 


\ ve lwub . 


E 6 os TT Rd 
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$8 Inches and 3 in Length, and g Feet 7 Inches ang « 
in breadth ; and then divide the Feet and Inches, and 
partsz and you will find it to agree with the Area or 
Content before produced. 

Thirdly , it may alſo be proved by Vulgar Arith, 
metick thus. | 

Reduce the Feet and Inches into the leaſt Denomi. 
nation ( towit ) Quarters of Inches, and then multi. 
ply them one by another. 

To do this, multiply 68 Inches (which are the 
Inches in 5 Feet and 8 Inches) by 4, and that bring 
them into Quarters of Inches Line meaſure, then add 

2 to the Product, for the half Inch in the Length, 


68 
4. 


WIS ——— 


272 
2 


Thus in the Length you have 274 Quarters of Inches 


The Breadth being 5 Feet 7 Inches and £ ; multiply 
67 ( the Inches in 5 Feet and 7 Inches Line mealure) 
by 4, being the Quarters in an Inch, Line meaſure,and 
| to the Produ&t add 1, which is the { lnch in the 
Breadth. 
67 | 
4. 


268 
I 


And inthe Breadth is contained 269 Quarters of Inch. 


Thys 
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Thus having brought the Length and Breadth into 


the leaſt Denomination (to wit, Quarters of Inches) 
| ſet down my Dimenſion thus and multiply it 


274 
269 


— 


2466 
164.4. 
$45 


The Produt is 7370 6 Quarters, 


Of which Quarters there are 16 in an Inch Superfi- 
cial meaſure (to wit, 4 in Length, and 4 in Breadth) 
and of which Inches there arc 144 in a Foot Super- 
ficial meaſure ( to wit, 12 in Length, and 12 in 
Breadth. ) Therefore I multiply 144, the Inches in 
a Superficial Foot, by 16, the Quarters in a Superficial 
Inch, and | 

144 

16 

86.4 
144 


In a Superficial Foot there is 2304 Quarters. 


Then Divide 73706 the Superficial Quarters of 
Inches in the whole Dimenſion, by 2304 the Super- 
licial Quarters of Inches in a Foot. 
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228 


@45982 
73798 (21 Feet, 
Z 594% 

Z39 


And the Quotient is 31 Feet, and the remainder is 
2282 Quarters, which are not a Foot. 
| Therefore divide 2282 by 192 (which is the num- 
ber of Quarters contained- in 12: Inches in Length, 
and 1 Inch in Breadth, which 192 is the Product of 
12 by 16.) | 


I'2 "7 
16 3950 
"= 2282(1 1 Incheg. 
x XFLZ 
ata x9 
192 Quar. 


And the Quotient is 11 Inches, and 170 the reman- 
der, which is 170 Parts or Quarters, of an Inch in 
Breadth and 12 Inches in Length, which Inch as I 
told you before contains 192 Quarters. 

Wherefore divide this 170 by 16 (towit, the |} 
Quarters that are contained in an Inch-in Length, and || | 
an Inch in Breadth. ) 


I 
x70 ( 10 Parts. 
£66 

ul 


And the ponent is 10, and the remainder 10. |} 
Thus you ſee the Produtt of 5 Feet, 8 Inches, and | 


z in Length, being multiplied by 5 Feet, 7 —_ 
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and & in Breadth, is 31 Feet, 11 Inches, 1o Parts 
and 22 of a Part, which 75 of a Part is in value the 
ſame that 7 and 4 is, of a Part containing 12, as 
you found it by the firſt way of working in Vulgar A- 


rithmetick. . __ | 
Another Example. 


Suppoſe a Pane of Glaſs be 5 Feet, 3 Inches, and + 
long, and 2 Feet, 4 Inches arid ; broad, and you de- 
fire to know the content thereof. 

Feet - In.. Parts, 
| 3; CR 

Set down your Dimenſion thus 2 Sj 

Then Multiply the Feet and Inches one into ano- 
ther, ſaying 5 times 2 is 10 Feet, ſet that down un- 
der the Feet; then multiply croſs wile, ſaying 3 times 
2 is 6 Inches, ſet that under the Inches; 

Then ſay 4 times 5 is 20 Inches, or 1 Foot and 8 
Inches, ſet the 1 under the Feet, and the 8 under the 
Inches. 

Then fay 4 times 3 is 12, which is 1 Inch, 

Next, Multiply the Parts croſs ways into the Feet, 
laying 6 times 2 is 12, which is 1 Inch, which muſt 

\ | beſet under the place of Inches. ts 

Then Multiply the-6 Parts by 5 Feet, it makes 30 
wm. which is 2 Inches and 6 Parts, which being ſet 

own. 

Multiply the Parts into the Inches, ſaying 6 times 
315 18, which is 1 part and an half; for which I put 
I under the place of Parts, and 6 againſt it towards 
the right hand, which ſignifies & or 7% of a Part, 


Then 
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Then Multiply the 6 Parts by the 4 Inches, ix 
makes 24, which is two Parts, therefore add 2 under 
the place of Parts. | 

Laſtly. Multiply the Parts by the Patts, ſaying 6 
times 6 is 36, which is 74 of a Part, ſet this 4 wn. 
der the 6 on the right hand. 

Then adding them all together, the content is 12 
Feet, 6 Inches, 9 Parts, and 54 of a Partz which 2 
you need.not ſet down as you read before, they ſipni. 
fying very little; then it will be 12 Feet, 6 Inchey | 
and 9 Parts or 7 of an Inch. | 


See the whole work. 


Feet In. Parts, | 
The Length 05 3 6 | 
The Breadth O2 4 6 


The Produ& of 5 Feet by 2 Feet is | IO © 
The Produt of 3 Inches by 2 Feet is ©o 6 
The Produ& of 4 Inches by 5 Feet is or 8 
The Produ& of 4 Iaches by 3 Inches is oo 1 
The ProduR of 6 Parts by 2 Feet is 00 1 © | 
The Produtt of 6 Parts by 5 Feetis oo 2 6 Pa. 
'The Produtt of 6 Parts by 3 Inches is oo o 16! 
'The Produtt of 6 Parts by 4 Inches is co o 2 | 
TheProdu& of 6 Parts þy 6 Parts is oo 0 03] 


The Total is 12 6 99 


Note, That in Meaſuring of Glazing, mariy tin 
in a Building there are ſeveral Window frames of ong 
bignefs, and in one Window Frame there are fevera 
Panes of Glaſs of one bigneſs or Dimenſion ; as 1, 
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6x Light Window there are. 6 Panes' of Glaſs, 3 of 
them of one Dimenſion, and 3 of another; ſo in a 
Wfour Light Window there are 4 Panes of Glaſs, 2 of - 

ne bigneſs, and twoof another. 

In a fix Light Window you need meaſure but one 
ane of a ſort, and ſet down each Dimenſion; and be- 
auſe there are 3 of a ſort of one bigneſs, ſet down 
; againft your Dimenſion, which ſignifies 3 times that 
Jimenſtion. 

[f it be a four Light Window, and have 2 Panes of 

laſs of one bigneſs, and two of another, then ſet 
lown 2 againſt your Dimenſion. 


Example. 


Iii if you were to meaſure a fix Light Window, and 
e upper Panes were cach of them 2 Feet 6 Inches 
beight (or Length) and 1 Foot 2 Inches in Breadth. 
nd the lower Panes 6 Feet 4 Inches in Length, and 
Foot 2 Inches in Breadth : You may make but two 
inenſions of thefe 6 Panes of Glaſs. 


Feet. In. Parts. 
Setting them down thus 3.0 900 
I S...© 


Feet In. Parts. 
6 4 90049 
768 


he 3 in the Circle thus (3) frgnifies 3 times the 
enion that it ſtands againſt; therefore when 
have caſt up che Dimenſion, the Produd thereof 

DEN Ie rot 
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you & multiply By 3, and ſet that down for the- 
Panes. - 


"i cemple 

\ Feet In. Parts, 
2. 0::192(4) 

1.2.0 
I . 

6 o 

4+ 
i 
The Produt of of one Pane is 2 IT 


Which multiply by 3,becaute ___ 
are 3 Panes of that bignels. 


And the Produd i is 7 9. © 


Being the Content of the 3 Panes. — © 
Then the other 3. Panes, being each of them 6 Feet, 
4 Inches in Length, and 1 Foot 2 Inches in Breadth, 


Feet In. Parts, i 


Set down thus " (9 L 
And multiply, 1-2: 04 
The Produtt of 6 Feet by 1 is 6 o o Fr 
The Produg of 2 Inches by 6 Feet 's x o © 
The Produ of 4 Inches by 1 Footis © 4 © 
The Produtt of 2 Inches by 4Inchesis  o 3. 
" The total ProduR or content is 7 4 8$ 


Which nwltiply by 


pee CEE EY 


| — — 
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oet Yu; 
"5 


J 


Saying 3 times $ is 24 Parts or 2 In-2 - 
ches, which carry to the Inches, and Sana 
ſet a Cypher under the Parts, thus | 
. Then lay 3 times 4 Inches is 12 In- 
ches, and-2 that I carry 1s 14 Inches, | 
that is, 1 Foot and 2 In. ſet down the - 
2 In. and carry the 1 Foot to the Feet 

Then fay 3 times + is 2,Feet,and 1 C 
that T carry is 22 Feet; ſet that down F :; —_ 

Add them, and the Product 1s - © 


For the Arca or Content of the 3 Panes, 


"ST me 


| | Feet In. Parts: 
The Content of the firſt 3 Panes is o8 9g o 
8 The Content of-the laſt 3 Panes is 22 2 o 


— 


Being added together is 30 11: © 


Which is the Content of all the ſix Panes in the fix 
light Windoxv. 

Then,fo many fix light Windows of the ſame bigneſs, 
5 you haye in the Building to meaſure, multiply the 
iumber of them by 3o Feet and 11 Inches, and the 
'rodukt is the Content of them all. 


1o meaſure a four Li&ht Window. 


\ four light Window having 2 Panes of one bigneſs, 
nd 2 Panes of another ; you may fet down but 1 Patie 
each bigneſs, and (2) againſt it thus. - 
 duppole the upper Panes to be 2 Feet. 1 Inch in 

agth, and 1 Foot $ Inches and 4 in Breadth,/a piece. 


Q- And 
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And the lower Panes to be 4 Feet in Length, and 
I Foot 8 Inches and £ in Breadth a piece 


in with the two upper Pancs. ny ect _ Parts, 


And ſet them down thus (2) 
i 8 6 
2 0 
I 0 
- Þ 
| o ihe 1 POR 6 - 
The Content of 1 Pane is 2 
The other Pane being the ſame,add 3 2 
The Content of both the upper 2 4 | 


Panes 1s 
Secondly, ſet down the Dimenfion of the two low: 


er Panes thus, 


Feet In. Parts. 


= 
O ore? 
3 | 
| 3 20 
' | | ” 2 S026 
Te, Vp? | 
The Content of one Pane is 6 10 © 
And becauſe there is (2) ſtands | | 
againſt the Dimenſion, you muſt to 9 
- multiply it by 2, or elſe adde a 


The Content of both Panes 1s 
Towhich add theContent of od OS 
- upper Panes [i 2. Ns 
'And the Content of the 4 Panes : 


20 10. 4 
in the 4 light Window is I 
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How to fet down Dimenſrons in your Pocket 
Books. 


Note; Before you begiti to ſet down your Dimen- 
| ons, it is convenient to divide the Breadth of your 
. Page or Leaf into fo many ſeveral Columns.as you 

think convenient , with Lines drawn of Ink : - The 
Leaves of your Potket Book being of the Breadth of 
this Book, you may divide a Leaf into four Parts of 
Columns. Nt 

You muſt likewiſe before you ſet down any Dimen- 
fons,. expreſs the Work-maſter and the Work-men's 
names, alfo the place where,and the Day of the Month, 
ind Date of the Year that you meaſure. Likewile if 
the Work that you are to meaſure, be Glazed with 
quare Glaſs, you muſt write $quares above your Di- 
nenſions, and over thoſe Dimenſions which are Glazed 
with Quarries, you muſt write Quarries; that when 
you come to make the Bill of Meaſurement, you may 
expreſs them ſeverally, becaufe they are of ſ{veral 
prices. | | 

In the next Page I will let down all the Dimenfions 
which you have been taught to caſt up in Glazing, 


4 ſome others, with the ProduR to cach Dimen: 
ſion, 


* 
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Glazing done by AB. for G. D. in Long: 
Acre, and meaſured the 22 of Jany- 


ary, 1 6080, | 

Quarries; Produtts. Squares. - Produdts, 
 F. LP. |: pF. I. P. "I 

, 85-17 6 O04. ©CZ3 OD 

« 7. 3 121 11 10, 423” os 04 11 06 

5 3 '6 O2 OO wo | 

5 [12 C6 Og 103 ©0 00 

2 Kh. a O1. 06 of} 

2 6. 07( | 

I ES 1.8 ofs) ox vob ne Ic6 09 00 

6 ris les 26 00 oo 

| Ry 06 00 O9 

{8 3 2 05 Ve Go 03 a 

- RH /; oa [+ | 

x, .8 6 07 ©2: C401 O02 099(2)o7 4 al 

Fs bra). 03 OO ©0 EM ak 


Explanation of the Colunms. 


In the firſt Column towards the left hand, are the 
Dimenſions ( which yeu have been taught to caſt up) 


of Glazing done with Quarries. 
In the ſecond Column you have the Produdt of cach 


Dimenſtop juſt againſt it., | 
In 


C 


In 
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In the third Column you have 5 Dimenſions of Gla- 
zing done with Square Gla's. 7 4} 11 

In the laſt Column you have the Produtt of eath Di- 
menſion juſt againſt it; and at the bottom you have 
the total Summ of all the Produtts in that Column, 
being FZz O1 .,O9 7 1 

Likewiſe at the bottom of the ſecond Column you 
have the total Summ of all'the Produas of the Di- 
menſions done with Quarries, which is 96 Feet, 03 
Inches and 11 Parts. As for! the odd Parts, you 
may leave them out when you make your Bill of Mea. 
{urement. 

When you are meaſuring and ſetting down the Di- 
menſions- in your Book, whether it be of Glazing, or 
any other Trade, you muſt leaye every other Co- 
lumn vacant or empty, that ſo having ſet down all 
your Dimenſions: in your Book ( which you general- 
ly do before you caſt' up any _) when you caſt them 
up ( which .muſt be in another Book or Sheet of 
Paper) you may enter the Produdt of each Dimenfi. 


0n juſt againſt it, as you lee in the Page before. 


If there be another to meaſure againſt you, you 
muſt after you have done {ſetting down all your Di- 
nenſions; compare your Dimenſions together, ta ſee 
i: the Dimenſions in both your Books agree. 


The reaſon why you ſet down the Produft of 
each Dimenſion juſt againſt it m the next 
Column towards the right hand, ws, 


If you meaſure againſt another Meaſurer, and there 
ſhould be a miſtake in either of your caſtings up of the 


Dimenſions ( as it often happens through 1ccurity or 
Q 2 negli- 
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negligence) then one. by reading over the Dimenj. 
=—ey his Book, with the Product to each Dinealen 
as he goes on ;, and the other looking in his own Book, 
the miſtake will ſoon be found, which muſt be reAiked 
between you. | 

Therefore, to be certain in caſting up your Dimen. 
ſions, you dught to caſt them up twice, if not three 
times; (to-wit ) after you have caft' them all over 
once, begin and caſt them over again, and fec whether 
1t agrees with your firſt caſting up, if not, then caſt 
them vp again. oth 

When you make your Bill of Meaſurement, you 
muſt ſet your name to it at the lower end of the Bill, | 


An Example of a Bill. 


Glaziers work done by A, B, for ©, D, in Long. 
Here, and meaſured the 22th of Fannary, 1650, 


$i 


For 96 Feet and 03 Inches of Gla-? 
zing done with Quarries at o5 d. perp02 co 01; 
Foot. ” 
For 52 Feet and 1 Inchof "ns 


> Oo Od; 
with Squares at 07 4. per Foot. a. + 2 


. 
The Summ is 


03 10: OK3-1 


—_— 


Meaſured the Day ana Tear 
 *above written by V. M. 


@ 


You may ſometimes happen to mect with Pancs 
of Glaſs 'of various formes; as ſmetimes the top of 


2 Pane of Glais is concluded with a Semicircle, fo 
time 
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times with a Scheam or Segment of a Circle, ſometimes 
Triangular, and ſometimes Ovilar, and ſometimes an 
Oval in Glaſs, or a round Pane. 

For the Meaſuring of each of theſe and ſuch like, 


| refer you to the Meaſuring of Planes in the fifth 
Book, which doth ſucceed this Treatiſe. 


Thus much may ſuffice the Ingenious PraQticer, 
as to the Meaſuring of Glazing. 


—_—_— — — 


—_ bo — — wy "- h ——— 


EC 4a». F 


He Meaſuring of Joiners Work is the ſame that 
is taught before, only there is this difference; 
Carpenters Work is brought into Squares, and Gla- 
ziers into Feet; and Joiners Work muſt be brought 
| into Yards. 
Which to do, after you have caſt up all your Di- 
q nenſions, and brought them into Feet , divide the 
{ whole Produtt by g, and that gives you the number 
of Yardgy | | 
You muſt divide by 9g, becauſe 3 Feet in Length, 
and 3 in Breadth, contain 9 Feet, which is a Super- 
icial Yard. ; 
I will ſuppoſe ſome Dimenſions to be caſt up, 
nhoſe Contents or Produdts are theſe following. 
For it, would be needleſs to ſpend time to teach 
the caſting up of Dimenſions in Feet and Inches again, 
5 | faving ſpoken largely and plainly thereto in the pre- 
f | <<dent Pages. 


4 Q 4 Woainſcot. 
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Wainſcot. 
Feet Inches. 


110 ©8 68 (8 
304 O7 #YZgD (169 Yards and $ Feet, 
©65 ©6 . D999 
934 ©2 
©041 OO | 
O73 Ol 


1529 oo - The Total; which divide by 9 to bring 

— nts Yards, as you ſee above, 
and in 1529 Feet, you find 169 Yards 
and 8 Feet. 


Which muſt be ſet down in the Bill of Meaſure. 

ment at {0 much per Yard. 
Then, for Cornices, and Baſe, and Sub- baſe, Join. I 

ers do them by the Foot, Line Meaſure, or _—— 

Meaſure, as it 1s called. 

' Likewiſe Architrave and Freize, they do by the 

Foot Line Meaſure. 

' The Chimney-pieces at ſo much a peece, 


Q 44-95 v4; 


Ainters Work is Meaſured like Joiners Work, 
P and brought into Yards, only there is this dif- 
ference. 

When you Meaſure Painting upon Cornices, or 
Moldings of any fort, you muſt have a Line, and Girt 
the round Moldings, and bend the Line into the hol- 
bw Moldings, Thus when you'are to Meaſure a 
Room, you begin with your Line at the top of the 
Cornice, where you may faſten it with a ſmall Nail, 
ad girting the round Moldings, and bending the Line 
into the Hollows and Angles, bring the Line down 
to the bottom of the Painting, - then meaſure the 
|kngth of the Line with your Rule, and ſet down that 
ſymm. - HEY 
* Then begin in one Angle of the Room, and mea- 
ſure the length of that fide whereof you took the 
height , and ſet down the length under the: height 
-"g before you {et down, and that is one Dimen- 

0n. 

And if the oppoſite ſide of the Room be like unto 
that which you have already meaſured and ſet down, 
and the Room ſquare, you may either ſet down that 
Dimenſion twice, or elſe ſet a Figure of (2) encloſed 
aainſt the Dimenſion, which ſignifhes that Dimenſion 
2 times. | 

Then after you have ſet down ail your Dimenſions, 
and brought them into Feet and Inches by caſting 
them up, you muſt divide the whole Produtt by 9, 
and that brings the Feet into Yards, as you read be- 
ore; Fox you muſt not think to learn to meaſure any 
one 
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one of theſe Trades only, but you muſt begin at the 
beginning of menſuration ( to wit ) of Carpenter, 
Work, and fo proceed gradually ; and be ſure to he 
perfe& in caſting up one Dimenſion before you ente; 
upon-/ another. _—— 
Thus proceeding with care and diligence, untif You 
have attained to the meaſuring of Glazing, you mi 
with eaſe afrerwards meaſure all the reſt of the Work, 
that are Superficial, Mr 
Indeed the mcaſuring of Bricklayers Work is ſome. 
thing more difficult , becauſe it is reduced to a thick. 
neſs,- and ſo becomes folid mealure. * | 
As for the Painting of Windows, . they generally 
are ſet down at ſo much per Light, and Caſements at fl ta 
fo much a peece. '- 
The next Work to be meaſured is Plaiſtering, of y 
which 1 need fay no more than this, that it muſt be Þ þe 
brought into Yards; and where. a Sommer or Girder 
lyes below the Ceiling, it is uſually deduted where ff , 
the Workman finds Materials, but not eltfe. | 
Alſo in rendring where materials are found by the 
Workman, ſometimes + is deducted for the Quarters, 
but not where Workmanſhip only is found, becauſeir 
might be rendred as ſoon if there were no Quarters... I u 
The meaſuring of Maſons Work ( to wit, flat. 
Paving and ſuch like ) is meaſured the ſame way a 
all the reſt. There is no need of Diviſion, for Matons 
Work by the Foot. | 


I come now to treat of the menſuration of Brici: 
layers Work. 


CH aP 
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Rick-work, as you read before, muſt be redyced 

-to a certain or uſual thickneſs, in caſting of it 
up, for which reaſon it becomes folid Meaſure. 
Which uſual thickneſs is 14 Inches, or as it is ge- 
nerally called, one Brick and half. 

By one Brick and half, is meant the length of a 
Brick and half the length; or the length of one Brick, 
together with the breadth af another, 

For the breadth of two Bricks with a Joint of Mor- 
tar between them, is anſwerable to the length of 2 
brick, the length whereof ought to be, and. general- 
Elyis g Inches, and the breadth 4 Inches and 5, which 
being added together with a Joint of Mortar makes 14 
Inches, the aforeſaid uſual thickneſs. 

And as Carpenters Work 1s brought into Squares, 
biklayers Work mu be brought into Rods, which 
Rod contains 272 Feet and 3 Inches, and is produced 
rom 16 Feet and 6 Inches in length,” being multiplied 
My16 Feet and 6 Inches in height or breadth; or a 

Quadrate whoſe ſiae is a Pole or Perch. 
fl. When you come to Meaſure the Brick-work of a 
WM ulding, you will find the Walls thereof to be of ſe- 
5} wecal thickneſſes ; ſome thicker than a Brick and half, 
nd fome thinner, .as 1 Brick-walls, or Walls g Inches 
Wiithickneſs. 

Which ſeveral thickneſſes muſt all be brought, or 
teduced to the vſual thickneſs of 1 Brick and half, 
Mich to do, obſerve the following Rules. 

I. Set down each thickneſs in a Column by it 
kIf, ( to wit ) ſet down your Dimenſions that are 

{ 1 Brick 


F 
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x Brick (or 9g Inches) in thickneſs in a Column wil 
themſelves. | 

Alſo thoſe Dimenſions that are 1 Brick and L i 
thickneſs, muſt be ſet in a Column by themſelves. 
_ Likewiſe thoſe of 2 Bricks in thicknels by themſekg, 
and thoſe of 2 Bricks and S 1 Column by = 
ſelves. 

And thoſe of 3 Bricks in a Column by themſelye 

So likewiſe if your Walls he thicker than 3 Bricks 49 
pl length ) {&t Each thickneſs by it ſelf. © "1 By 

'Bylettiag the Dimenſions by themſelves, is meantÞÞ na 
to ſet them in a Page or Column alone leverally, and 
not'to intermix Diinenſions of ſeveral thickneſſes | in 
one Page or Column. 

Notwithſtanding {ome Meaſurers ſet down their Di 

menſions as they take them of ſeveral thickneſſes in one 
Column; but I do'not think it fo convenient for a 
Learner, as to ſet-them down ſeverally. 
- '2. After you have taken your Dimenſions and caſt of 
them up, and by adding the {tral Produtts topethetſ| ye 
C of one thickneſs ) have pro:juced the total Produ@,Þ m 
then'to reduce it to 1 Brick and Z, work thus. 

1f the Dimenſions that you have caſt up, be 1 Brick 
length i in thickneſs, that is the breadth of 2 Bricks; 
then you muſt multiply your total Product by 2, which 
1s the thickneſs of the Wall in the leaſt denomination 
(to wit) two 4 Inches, or the Breadth of 2 Bricks | 
and divide that Produc by 3, ( becauſe there is the 
breadth of 3 Bricks in a Brick and % ) and the Que- r 
tient is the Summ of the 1 Brickwork, reduced to 1} 
Brick and 2. . I 


Example. 
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Example, 


Suppoſe you have caft up ſeveral Dimenſions of z 
gricks length in thickneſs, and the Produdts ( or Con- 
ents ) of each Dimenſion being added together, pto- 
laceth .a total ProduR of 4976 Feet of Brickwork, 
being one Brick thick. 

To reduce this to 1 Brick and + thick, multiply 
4976 by 2 (to wit, the breadth of 2 Bricks, and that 
tings it into the leaſt thickneſs or denomination , 
namely 4 Inch work, or Brickwork } a Brick thick, ) 


4 | 4976 
| 2 
So the Produdt of 4 Inch work is 9952 


Which divide by 3 ( becauſe there are the breadth 

'N of z Bricks in 1 Brick and 7) and in the Quotient 

| you have 3317 Feet, of 1 Brick and & work and 1 re- 

| naming. 
ee 

See the Diviſion 99 52 (3317 


IF33 


The 1 that remains is 1 Foot of 4 Inch work, or 4 
Inches of 1-Brick and 4 wgrk being reduced. 

For if you divide 12 (which are the Inches in that 
foot) by 3 ( the number of 4 Inches or © Bricks in 
& Brick and + ) the Quotient will be 4, which is 4. 
Inches or ; of a Foot. 

$ likewiſe your Dimenſions that are thicker than 
| * Srick-afid 3, as ſuppoſe 2 Bricks in length, which 

| | ; is 
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is called 2 Brickwork, which 2 Brickwork containg 
the breadth of 4 Bricks, you muſt in reducing 2 Brick. 


work to 1 Brick and 3 work ; firſt multiply the ſag 
by 4, and divide the Produdt by 3; | 


Example. 


If you have 5845 Feet of 2 Brickwork, muſtiply Þ 
it by 45 | 
See the thultiplication 5845 

| oy" "a 
The Produd is 22380 Feet | 


Of 4 Inch work, which you muſt divide. by _ 


ZZX 1 It 
See the Diviſion 23388 (7793 [tt 
3338 ar 


And the Quotient is 7793 Feet of 1 Brick-and * |) 
work and 1 remaining, which is 1 Foot of 4 Inch" 
work, which being reduced as you were taught in 
the foregoing Page, is 4 Inches ( or + of a Foot) of 
1 Brick and + work. Thus in 5845 Feet of Brick- 
work being 2 Bricks thick (or the Walls being the 
length of 2 Bricks in thickneſs) you have when it is 
teduced;7793 Feet and 4 [nehes of 1Btick. and. 2 work; 
( the ufual thickneſs.) ries 
If your Dimenſions he 2 Bricks and + in thickneſs 
you muſt mylfiply the total Produdt by 5, and divide - 
the Product of that multiplication by. $. aw 
- » If your Dimenſions be 5 Bricks in thicknefs,; you 

may fave the labour of dividing and multiplying; 0 
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avſc a Wall of 3 Bricks thick is juſt ſo much more as 
; Wall of 1 Brick and x thick; therefore if you ſet 
wn the Summ of your Product in 3 Bricks, twice,” 
it will be the fame, as if you ſhould multiply by 6; 
,nd divide the Produt by 3, for this reaſon, that 6 is 
much more as 3. 

In meaſuring of Brickwork you tnuſt ſet down your 
Dimenſions with the number of their thickneſſes over 
them, namely over Dimenſions of 1 Brick in thick- 
nefs ſet 1 B. ſignifying 1 Brick ; and oves Dimenſions 
that are 1 Brick and + in thickneſs, write .1 + B, 
1nd over Dimenſions 2 Bricks in thickneſs, write 
1B &C. 

And caſt up your Dimenſions as you are taught in 
Meaſuring of Carpenters Work and Glaziers Work: 

But in Brick Work as well as in Carpenters work, 
it is uſual to meaſure no nearer than whole Inches, 
Ef that is ro ſay, 7 Inches and 5 of Inches, nor 5 of Inches 

re not ſet down. | 

For which parts of Inches an allowance is made, when 


\ © jou come to divide your number of Feet to bring them 
1 {ito Rods. 
n 


il To bring or Reduce Feet into Rods. | 


ef After you haye reduced all your ſeveral thickneſſes, 

ad brought them to the uſual thickneſs of a Erick and 

3 you muſt divide yout whole Produ by 272 (being 

ite number of Feet contained in a Rod ) to bring or 

Feduce the Feet into Rods: Por: | 

| Taking no notice of the 3 Ihches belonging to the 

272 Feet, being both contained in a Rod. 

uy For you read before, that in a Rod is contained 

$72 Feet and 3 Inches, which 3 Inches is allowed to 
4 make 
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make good for the parts of Inches, whick is not ſet 


down when you ſet down the Dimenſions. 
But if you are minded to be exatt and curious in 


meaſuring, you may ſet down the odd parts of Inches, 
and caſt rhem up as you were taught in meaſuring of 


Glazing, and divide the total Produdt by 272 Feer 
and 3 Inches, but this is ſeldom or never done in 
Brickwork: ; 

Folded between Page 240, 241, you have deſigned 
the ground plat of a Building. Which together with 
the inftruftions. that follow, wilt much affift you in 
makiog an Eſtimate for a Building trom a deſign given, 

It will alſo inſtru you how to take your Dimenſ: 
ons, and toſct them down in your Book, better than 
by a multitude of words: 


"The Explanation of the Deſign. 


This deſign is the ground lat of a Building, beifg 
25 Feet in the Front, and 40 Feet in the Flank or 


depth. 
The Front and Reer Front Walls are 2 Bricks and 


4 thick + 4 ;; | | | 
The Flank Walls are 2 Bricks thick, as you may per- 
ceive by the Scalc annexed to the deſign. Lo 
You may ſuppoſe this deſign to be the ground Floor, 
having no Cellar beneath it. Þ I” 
| And the Story to be 11 Feet and 6 Inches in height 
from the Fondation to the top of the next Floor. 
The Windows are 4 Feet in breadth, and 6 Feet 
6 Inches in height or length. _ | 5 
| The Door-cafes in Front and Reer ate 4 Feet wide, 
and g Feet in (length or) height, is 


o 
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The Chimneys you ſee ſtand back to back, the 
Jaums being 2 Bricks thick. 

The Encloſure of the Stairs, and the Partition next 
the Entry,are of Timber. 

What hath been ſaid, is ſufficient for Explanation. 

I ſhall in the next place inftrut you how to mea- 
ſure the Brickwork of this ſtory in the ground plat, 
which being well underſtood , you may with eaſe 
mealvre all the reſt of the «torid over it. 

[ ſhall begin with the Front. 

Afid becauſe all Walls are ( or {hould be) made 
with a Bafis, therefote we will ſuppoſe the - Front 
Wall and Reer Front Wall to be 2 Bricks thick 6 
Inches high, which 1s 2 Courles of Bricks; for 3 
Inches is generally allowed for a Courſe ( or he 
thickneſs of a Brick laid in Morter. ) 

So the firſt Dimenſion will be 25 Feet in length, by 
6 Inches in heighth, 3 Bricks thick. 

The thickneſſes mult be always ſet oyer tneDimenſi- 
Ws, as you will ſce in the next Page. 

Ard becauſe the Front and Reer are both of one 
kngth, you need not ſet down the Dimenſion twice, 
but {et a Vine > 2 encloſed in a Circle thus (2) which 
igmifics the Dimenſion to be 2 times. 

I think it will be beſt for irſtruction to caſt up the 
Dimenſions as they are taken {or {et down) but jo 
ls YI tou underffand the way, you maſt ſet down all your 
TE bimenſions firſt, and caſt them up afterwards. 
it 1 ſhall alſo ſer the ſeveral thickneſſes of the Dimen- 

lons( of this Story of the ground plat)in one Column, 
e FI iecauſe there will be bur a few Dimenfions in this Sto#/ 
ly, and not above a Dimenſion or two of one thick-:: 
els, and it is not worth while to {et down a Dimenh- 
mor two 1n a Column þy it felt. 
6 Example, 


) 
[ 


q\ 
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Example. 


The length of the Front is 
The height of the Brickwork is 2 Cour- 
les or 
'The Produg is | 
The ReerFront being the ſame Dimen- | 
on, and being joined in one FIR 2 06. 
on by the Figure (2) you muſt add p 
Which being added,the Content of the 8. 
3 Brickwork is "M 
And becauſe 3 Bricks is the double of 
1* B. add " _— oO, 


And the Content of this firſt DinentnP,,* 
being reduced igto 1+ B. is So 


'E- b... 
2ly. I proceed to the remaining part of 
the Front and Reer, being in height 
In length 


Being multiplied 


The Content of the Front is 275 00 
The {ame being added for the Reer 275 co 


The Content of 2 B. work in Front 
and Reer is 
Which to reduce, you muſt multiply by 5 


The ProduR of 4 Inchor + B. work is 2750 


—OJ__e* 


Which Þ| 


__ 


_- — 


Betwen Fag . 24 0.05 2-44js 


"#4, 44 


SETTESPAE 


Front 25 Feett 
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Which muſt be divided by 3 to reduce i itto14B.in 
jbickneſs; 22 


275@(916 
333 
And the Quo lent is 016 and 2 remaining, which is 


g16| Feet of 1% B. and 2 | Fook of * B. which is $ Inches 
of 1 B. being reduced, 

Having done with the Frorits, we proceed to take 
the Dimenfions of the Flank walk. 
And becauft we meaſured the Fronts from out to 
but, as we call it in brief, (to wit, from the outſide 
of one Flank wall, to the outhde of the other) we 
muſt meaſure the length of the Flank walls wine 5s 
wit, from the inſide of the Front wall, to the e 
pf the Recr Front wall.) So the thickneſs of the two 
Leoni walls, which is 3 Feet and 10 Inches, being 
taken out of the 40 Feet in depth. 


27 B. 
DE TB Es” Feet Inches, 
Thelength of one Flank wall is 36 O27(2) 
The height of the Bafe is ®0 ©6 ho. 061. 


And becauſe both Walls are alike or 
equal in length and height, you muſt\ 18 ox 
put (2) againſt the Dimenſion, and it{ 18 oz 


ſerves for both Walls FE2S 
The Cont..in 2* B. work of both Walls is 36 oF 
Being multiplied by ($21 
The Produdt of * B. work is 150 10 


being divided by 3 to reduce it to 1; 


[tis 60 Feet, 3 Inches and + of an Inch of 1+ B. work. 
R2 The 
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Ons (5 (2:1 
The next Dimenſion of the Flank wall is 36 o27(2) 
| 11 i, | 
! = * RW 
Being multiplied 361 10 
The Content in 2B.work of one wall is 397 10 
To which add the other Wall 397 10 
The Cont. in 2B.work'of both walls is 795 08 
Which multiply by 04 
TheContent of both walls in £B.work 3182 o$ 
Being reduced to 13B.the Content S 
of both walls are 1050 Feet and Pre 
10 Inches. CSS 


Although I caft up and reduce each dimenſion as [ 
proceed, yet after you underſtand the way, you muſt 
reduce all your dimenſions of one thickneſs at one I 
time. ES 

Having caſt up and reduced both the Fronts, and 
both the Flank walls, the next Dimenſions to be taken I} 
are the Chimneys: Which are uſually agreed for, at | 
{o much per Fire-place ( or Chimney). Alfo ſome- 

- times they are done by the Rod, at the Rate of the 
other Work, and then they muſt be meaſured. 

Theſe two Chimneys in the deſign, ſtanding back 
to back, are 5 Feet a piece between the Jaums. 

The Jaums are 2 Bricks thick. 

The Wall between the Chimneys is 14 Inches 
thick) to which is added 9 Inches, for a falling back 
to each Chimney, 


Therefore 
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Therefore we will take the Wall firſt by it ſelf, 
which is 9 Feet 1o Inches in length, and'11 Feet 6 
Inches the aforeſaid height of the Story, and ſet it 
down. | 


IzB. 
The height #11 ©6 
The length Og 10 


, la 3% des ae. 
The Cont.of theWall between theChimneys'11 3 or 


Although heretofore I have put. Feet or F.over the 
place of Feet; and In. or I. over the place of Inches. 
Suppoſing now that you know one place from ano- 
ther, I ſhall deſiſt oy it, as in the laſt dimenſion 
and only ſet the thickneſſes over the dimenſions. $ 
In the next place ſuppoſe the Mantle-tree to lye 
a high, and the falling back to begin at 3 Feet 
| 


The mean between 5 and 3 is 4, which is the height 
of the 9 Inch work that is added to each Chimny for 
aling back, and the length is 5 Feet. - 

I B. (2) 


The Dimenſion of the falling back of ; OF Oo. 
both Chimnys e228 


The Content in 1B. 40 ©0 


R. 2 Multt- 
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18. 


Multiply it by 40 00 


The Produtt is $0 


——— 


22 
Which divide by 3 8s (26 
35 


Having reduced it, you find 26 Feet and 8 Inches 

of 1+ B, work in both fallings back. 

The 4 Jaums being 3 Feet 6 Inches deep a piece,a. | 
boye the - falling back; being added together make 14 | 
Feet of 2B. work which muſt be nuwltiplied by the 
height of the Sto | 
For although _ Jaums in the next Story be but | 
1B. and from the Mantle-tree in this Story it de 
wrought but a Brick and half, yet. the wings being 
addg d,makes t two Bricks, 


2 B. 
The breadth of the 4 Jaums being 900 Fe” 
| together is p79 
The height of the Story is 11 06 


Sh he Content of the 4 Jaums in 2 B. work 1s 
Being multiplied by 


w The Content of the 4. Jaums in £ B. work is 


Which divide by 3 as in the Margin 
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And theContent of the Jaums being reduced to 1+ B. 
«214 Feet and © of a Foot, or $ Inches. 

The 2 breſts of the Chimnys are next to be meafu- 
red, which are 5 Feet a piece between the Jautns, and 
jlthough they are but 9 Inches thick a piece, yet con- 
idering the crols Withs, and the Peers that are 
q vwrought from the falling back till the wings gather to 
them, they are uſually meaſured at the ſame thickneſs 
that the Jaums are, and at the height of the Story, 


I abating nothing fgx the vacancy between the Floor and 
{ the Mantle-tree. | | 


2B 


1 The len.of the Breſt between the Jaums is oF 00 (2) 
The height of the Story is I oT 
og 
F2 06 
57 &6. 
The Dimenſion being (2) add + LA 
TheCon.of the 2B.work in bothBrefts is 115 oo 
Which multiply by 4 
being brought into the leaſt Denomi- 2 
nation, or 2 B.it is : wow 9 | 
2X3 
Which divide by 2 469 (153 
33F 
Being reduced, the Content is 153 Feet and 3; of a 


Foot (or 4 Inches) of 1: B. 
Thus having taken all the Dimenſions in one Story 
and caft them up. 


R 4 The 
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The next thing to be done, i is to take the deduQiohs 
of the Windows and Doors in the Fronts. | 
Note, That the deduQtions ( to wit, Windows and 
Doors, and all vacancies whatſoever that you mealure) 
muſt be let in Columns by themſelves, with this note 
Ded.(ſignifying deduRions)over them, together with 
the thickneſs of the Wall wherein the Windows or 
Doors ſtand that you are to dedugt. 


Example. 
Ded. 2, B. 
The FP or length ofa Window is o6 067 (4) 
The breadth is O04 OC 


And becauſe there are four Windows in both 


Frongs, and all of one bigneſs; therefore put (4) a- 


Saint the Dimenſion, ſignifying that that Dimenſion 
is 4 times (or that there are 4 Windows of that big- 


neſs.) 

| Ded. 2 £ B. 
The height of a Window o6 0627(4) 
The breadth 04 co\ 


24. .' 00” 


Being multiplied 2 
The Produt of 24 B. workin 1 Win. is 26 co 
Which multiply by 4 and 
The Prod.of 2: B.work in the 4 Win. is 1 14. 
Which multiply by F 


To bring it into the leſt denomina- 


520 
tion and it 1s - 
Which divide by 3; and 2XF1 
Being reduced to I ! B. there is 173 $922 (173 
Feet and 4 Inches. FF 


T here 


Lib,.lV. © - Bricklayers Work. 247 
There are allo in Front and Reer 2 Door-caſes to 


te deducted (dedudt ſignifies to takeout) of the ſame 
thickneſs of 24 B, 


The height of a Door is 
J The Breadth 04. oo 


Being multiplied "y 
The Prod.of 2:B.work in both Doors is 72 
Which multiply by 6 
J being brought into 7 B. work is: 360 
I Which divide by 3 as in the margin 369(120 
| FFF 
being reduced to 13B. there is 120Feet, as in the 


Margin. 

Note, Though I reduce the deduQtions here for in- 
tuftion ; hereafter you need not reduce them, but 
take the Produ@ of the deductions of one thickneſs 
out of the Product of Dimenſions of the ſame thick- 
nels, 

In the following Page I will ſ{-t down all the Di- 
menſtons as they were taken, with the Produ& of each 
Dimenſion in a Column juſt againſt it. | 

And although I ſaid before, that you might divide 
i Page or Leaf of your Meaſuring Book into 4 Parts 
« Colums; yet in Meaſuring of Bricklayers work, it 
Mill be neceſſary to divide a Page only in two Parts, as 
jou ſee in the next following Page, that ſo you may 


lave room to ſet a name to each Dimenſion for diſtin- 
tion (fake, des 


Dimenſions 
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Dimenfuons of the = "gn 
2 00 2) 3% 
Baſis of the Front and Reer 5 4 3 ) 25 0 
Na 238. 21B 
Front and Reer 's - BIO 550 00 
2; 'B. 4 
Baſis of both the Flank Walls 36 o2a7(2) 24D, 
a. WS End 
| J 
Both the Flank Walls ' = rs 08 
The Wall between the Chim. 7 A voy 13B, 
| 29 ! 0 1 I OI 
| 1 B. þe 
The falling back of both Chim.” j _—_ 040 00 
"20. F 
Th I4 OO 2B, 
e 4 Jaums "= 1161 cod 
=. 
The forepart or breſts of both? 11 ©6 (2) 28. 
Chimneys OF  ©O 13 


Having ſet down all the Dimenſions with theirPro- 
duds, in the next place we muſt ſet down the dedut- 


ons of the Windows and Doors with their Produds., 
Deduttion: 


| 23B. 2:B, 
The 4 Windows o6 nr (4) 104 © 
04 ooh {| 4 
24B. ' 
Dao 99 oo2C). h of 
The 2 Daory 04. oo /'Z ola 


om 
. 
- - 


The next work is ta add the Produdts of each ſeyeral 
thickneſs into one fumm. 


Produtts of ſeveral thickneſſes. 


3B. 268; a8. 1: 238 
25 oco[55o oo] 795 o8[113 1 


1B. 
49 © 


——_——— 


36 o2f 161 co| 
[70 az 415. oof 
Gy OPT 05 | 


—— —— 


The ſeveral Pradugts of each thickneſs being added. 
y firftColumn of the left hand,you have 25 Fect 
ot B, 
8 Inthe ſecond Column you have 586. 2. of 2zB. 
In the third Column you have 1071. 8.0f 2B. Y 
| la the fourth Column you have 113. 1. of 14B. 
- | Inthefifth Column you have 40 Feet of 1B. 


| The next work muſt be to take the Produdts of the 
© *dyQions out of the Praduts of the Dimenſions. 


1, Prod uits 


, 
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 Produfts of Ded. in 2:R, 


o 

104 ol, 

s .72 off 

The total Product of Ded. in 23B. is 176 of? 


Which 176 Feet of 2B. work being contained in 
the Windows and Doors, muſt be ſubtraQed from 586 
Feet and 2 Inches, being the total ProduCt of all the 
Dimenſions that are 2B. in thickneſs. 


For thus Reaſon. | 


Becauſe when we meaſured the Front and Reer, 
we meaſured the whole Length and Breadth over the | : 
Windows and Doors, allowing no abatement for 
them. | + 

Note, That whatſoever Windows or Doors, or 0- 
ther vacancies you meaſure oyer when you -take the || 4 
Dimenſions, you muſt remember to dedu@& them out 
of the total ProduCt of the Dimenſions of the ſame | 
thickneſs whercin they are Scituate. n 


Example . ac 


The doors & windows being in 23B.work;I ſet down the fotal 
Product of all the dimenſions of that thickneſs,which is 586 02 
The total Produdt of all the deduCtions of that thick- 


neſs which are to be ſubſtratted is .. 176: la i 
The Remainder 15 | | 4to 02 iN, 


So likewiſe if there had heen deductions in the other thick- 
neſſes, you muſt have ſubtrafted them before you begin to reduce 
your ſeveral thickneſſes to the uſual thickneſs of 1B, 

But ſeeing we have no other Ded. in this deffgn, to ſubtraQ 
out of any other thickneſs, the next work will be to reduce eacl 
thickneſs to the uſual thickneſs of 1ZB, 

Beginning with the greateſt thickneſs (to wit 3B.) we find 25 
Feet, which as you read before, becauſe it is juſt as thick again 


as 13B, you nced not multiply it by 6, and divide it by 3, _— 
2; 1 
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14d juſt ſo much more to the DimenſioM as it is( to Products re- 
wit 25 to 25) and ſo you. will have 50 Feet, which | duced 
muſt be ſet down in a Colamh wth 1;B. over it. 14B. 
The next thickneſs to be reduced 1s 23B. the to- O0FO © 
al Produ& whereof is(the deduCtions being taken | * 
out) 410 Feet and 2 Inches, which multiply by 5, 
1nd divide the Product by 3. 


Example, 
25B» 
410 2 ZY 1 
en 0 
'B, work 2050 1© E:.---— | 
The 1 that remains in Diviſion is 4 Inches, and « 


the toInches in theg&B. work,is 3 Inches oft EB. | . 68> 
work, which being added i857 Inches ; ſo the 2zB. 0003 7 
work being reduced is 683. 7. which muſt be ſet in] 
the Column, | 
The next thickneſs to be reduced is 2B. 
2B,the total Product whereof 1s IO71 '8 
Which multiply by s 4 

And the 4 Inch (or 3B.) work is 4286 8 


CE Cn z& : 
The 2 remaining in Diviſion Y ©. *.3 


58Inches, and the $ Inches of 42S & (1421 
3B is 2 Inches of 1:B, which 3 FFF 7 | 
aded is Lo Inches , ſo the 2B, work being | _ 
reduced is 1426 70 


The next thickneſs being 1B. needsnor wi | 


— 


ng,becauſe it is the uſual thickneſs,the Produdt þ | © x x = 
0 Mnhereof is | 
G The next thickneſs to be reduced is 1 B, 1B 
- fi total Produt whereof is gol 
j Which multiply by 2| 
And the ProduGt of £B. work is %\ 
22 which divide by 3, and the Quotient | 
$7 (26 is 26 Feet and $ Inches, being reduced; 0026 & 
; The Produtts of all the thickneſſes |, 2 
. }0 
being reduced is Lan 


Having 
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Having reduced all the thicknefles to 1*B;"in thi 


nel you find the total Produdt to be 2302 Feet ani 


Inches. b, 
Which 2302 uk be divided by 272, thet tv 


of Feet confalned i in a Rod, as you read before. 


Example. 


-288--:; 
239z (8 
272 


Being divided the Quotient is 8, and the rem: ai 
der is 126, which is 8 Rods afid 126 Feet and 2 Inc 
( if you add the 2 Inches that belonged to the 236 
; Feet which you divided. ) + 
Note, The whole Rod containing 272 Feet; thel 
Rod contains 1 36F cet, and the ; ks of a Rod & 
tains 68 Feet, for twice 136 is 272, and four tim 
68 is the ſame. 
Then take 68 Feet or * of a Rod out of the 126 re 


that remain, by fubſtracting 68 From I26 
68 | 
And the remainer is 58 Fee! 


So there is $ Rods and + and 88 Feet of 14B.work 
one Story of the deſign. 4 
It is convenient before I proceed further, to ad 
ſomething more concerning meafuring of Chimneys.” 
Firſt Note, If you are to meafure a Chimney ſt: 
ing alone or by it ſelf, without any Party Wall bein 
adjoyned, L 


| Then girt it about for the length, ind the height 
the Story is the breadth. 
- The thickneſs muſt be the ſame that your Jaums be, 
xovided the Chimney be wrought upright from the 
Mantletree to the Ceiling, not deduRting any thing 
fb the vacancy between the Floor (or Hearth) and 
he Mantletree, becauſe of the gatherings of the breft 
nd wings to make room for the Hearth in the next 
ory. 
| Secondly Note, If the Chimney-back be a Party- 
wall, and the Wall being meaſured by it ſelf, theri 
2ou muſt meaſure the depth of the 2 Jaums, and the 
length of the Breſt, which being added together, will 
be your length, and the height of the Story your 
breadth, at the lame thickneſs your Jaums be. . 
' Thirdly Note, When Chimneys are agreed for as 
rate by the Fire-place or Chimney building, and the 
ack of the Chimneys ſtand againſt a Wall (that you 
feature beſides) you muft dedutt. 4 Inches in thick- 
els out of the menſuration of the Wall againſt the 
Uhimneys, which '4 Inches 1s allowed for the Backs 
| the Chimneys. | 
 Fourthly Note, When you meaſure Shafts of Chim- 
eys, girt them with a Line round about the leaſt 
pace of them for the length, and their height ſhall be 
jour breadth ; And if they be 4 Inch work, then you: 
Ret down your thickneſs at 1B. work. But if they 
R wrought g Inches thick ( as ſometimes they are 
men they ſtand high and alone above the Roof.) Then 
bu muſt account your thickneſs 13. in conſideration 
Withs and-Pargetting and trouble in Scaffolding. 


Obſerss 
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Obſerve theſe following Rules, which. will much 
help you in caſting up your Dimenſions of any 
kind, and ſave you the labour of Diviſion, tz 


know how niany Feet there is in any number of 
Inches that you multiply into Feet, | 


Let the firſt example be 30 02 
| 18 © 

_ Firſt, Having multiplied the whole — HG 
Feet, In the next place you multiply the 
Inches into the Feet, ſaying 2 times 18 53®3 

is 36 Inches; or thus, 18 Inches being a __7_% 
Foot and an half, ſay 2 Feet and 2 half- $50 o6* 
Feet are 3 Feet, which being ſet down, ——— 
- In the next place you come to multiply 3 into 30, 
which you need not multiply, for 3 being one fourth 
part of 12; fay the; of $o Feet is 7 Feet and6 Inches, 
which is a quicker way than to multiply 3o by 3, and 
divide the produ& by 12. 


Let the ſecond example be 25 O4 


| 42 © 
The Feet being multiplied and fet — — 
| down, next you are to multiply 4 by Jo 
4.2 ; but 4 being; part of 12, ſay the Wy 
one third of 4 is 1, and the one third = : ' 


of 12 154, which is (being added) 14 
Feet. aero 

Ia the next place you come to multi- 1074 6 
ply 5 by 25, which you may lay is 25 POO 
half Feet lacking 25 Inches, that is, 10 Feet ands 
Inches. ſt 


Or 


Lib.IV. of Bricklayers Work. 255 

Or thus; 24 Inches being 2 Feet, ſay 5 times 2.4. | 
Inches is 10 Feet, then add the 5 Inches, it makes 10 by 
Feet and 5 Inches. Laſtly, 5 by 4 is 20, which is x © 
Inch and 8 parts, which 8 parts is not accounted, nor 
{et down as you have read before. 


Let the third example be 5." oi 


\& 
+> 
| 9 


The Feet being multiplied you pro- — 
ceed to multiply 6 by 1 00, but 6 being <® 
the half of 12, lay the half of 100 is 50 
rect, which being writ down, you pro- 
ceed to multiply 7 into 94, then ſay 47 


the half of 94. is 47 Feet, which being 7. op 
ſet down, there is ſtill remaining gg pt 
Inches, which you may ask your felf ' g5o0g5 -1 
how many times 12 you can have in 94, INIT 


your anlwer will be 7 times and i© Inches remaining; 
therefore you mult tet down +7 Feet and 10 Inches. 
Laſtly, you proceed to multiply the Inches by the 
Inches, ſaying 7 times 6 is 42, which is 3 Inches and 
3; lo the total Procutt is 9g5o5 Feet and 1 Inch, as 
you fee in the Margin above. "y 


—Y Let the fourth example be 230 g 


The Feet being multiplied and ſet PROTORe. 


own, you proceed to multiply 310 by Feral 
) WM, but inſtead of multiplying, take the PL. Fa” 
| Wi; io becauſe 8 is £ of 12; faying 2 
6 us, the & of 3 is 2, but the'2 of x you TY £ 
— {not take in Integers, therefore you - 7 


ud a Cypher next to the Figure 2, and 4 
ſbceed to take the + of 10, which is 71679 8 
 reet and $ Inches y ſo you find the ———. 
; 5 + of 1] 


Obſerve theſe following Rules, which. will much 
help you in caſting up your Dimenſions of any 
kind, and ſave you the labour of Diviſion, i 
know how many Feet there is in any number of 
Inches that you multiply into Feet, 


is 36 Inches; or thus, 18 Inches being a 


entree. 


I Irene nnmnn———_—_— 


Feet are 3 Feet, which being ſet down. 
In the next place you come to multiply 3 into 30, 
which you need not multiply, for 3 being one fourth 


which is a quicker way than to multiply 30 by 3, and 
divide the produ& by 12. 


ply 5 by 25, which you may lay is 25 
half Feet lacking 25 Inches, that is, 10 Feet andy 
Inches, 


Or 
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Let the firſt example be oh 
] | 18 O | 
Firſt, Having multiplied the whole ———- $1] 
Feet, In the next place you multiply the ©4® 
Inches into the Feet, ſaying 2 times 18 3® : ED 


Foot and an half, fay 2 Feet and 2 half- $550 06: | 


part of 12; fay the; of 5o Feet is 7 Feet and 6 Inches, | 


Let the ſecond example be 25 04 
| 43-08-08 
The Feet being multiplied and ſet ———| 
| down, next. you are to multiply 4 by JO 
42; but 4 being ; part of 12, fay the Fe 
one third of 4 is 1, and the one third 4 
of 12, 154, which is (being added) 14 EY . 
Feet. —_ 
Ia the next place you come to fnalti- 1074 6 


Py + 7, 4 —_—C 7 


S—_ MD [o, hy 
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Or thus, 24 Inches beings 2 Feet, lay 5 times 24. 
Inches is 10 Feet, then add the 5 Inches, it makes © 
Feet and 5 Inches. Laſtly, 5 by 4 is 20, which is 1 
Inch and 8 parts, which 8 parts is not accounted, nor 
{et down as you have read before. 


Let the third example be 50g" a 


The Feet being multiplied you pro- ———— 
cced to multiply 6 by 1 00, but 6 being R#<© 


the half of 12, ſay the half of 100is 50 90? 

Feet, which being writ down, you pro- bas 

ceed to multiply 7 into 94, then ſay +/ 

the half of 94. is 47 Feet, which being 7 3p 
ſet down, there is ſtill remaining g\4, FAEKA. ts 
Inches, which you may ask your ſelf g5o5 1 
how many times 12 you can have in 94, oe 


your an{wer will be 7 times and i© Inches remaining; 
FF therefore you mult tet down + Feet and 10 Inches. 
| Liftly, you proceed to multiply the Inches by the 
Inches, faying 7 times 6 is 42, Which is 3 Inches and 
33 lo the total Procutt is 9g5o5 Feet and 1 Inch, as 
J jou ſce in the Margin above. 6: 


Let the fourth example be 230 8 
310 9g 


The Feet being multiplied and ſet 


wn, you proceed to multiply 310 by __0 
\ WM", but inftead of multiplying, take the vY Og 
| Wiof;io becauſe 8 is 2 of 12; faying 20 
5 Ys, the 2 of 3 is 2, but the'} of f yu 3 
«not take in Integers, therefore you 57 


5 d a Cypher next to the Fignre 2, and 


ſroceed to take the + of 10, which is 71679 8 
b Feet and $ Inches v0 you neg the. ITE 


S A of 


2z6 MEASURING Libly. 


3-of 310Feet to be 206 Feet and 8 Inches, which being 
let down. | 


The next is 230 Feet to be multiplied by g Inches, 


which g Inches is 5 of 12 Inches; therefore you mul 
take & of 230 Feet, ſaying, the half of 237 is 1 I5, and 
« Of 115 is 57 Feet and 6 Inches, which being added 
to t15 makes 172 Feet and 6 Inches, as you lee by 
caſting up the Dimenſion, 


Let the fifth example be 94 11 


The Feet being multiplied and fet —— 
down, inſtead of multiplying 10 by 94, 132 
you muſt divide 10 into 2 parts (to wit) 376 
6 and 4, 6 being ;, and 4 being 3 of *.. 
12; then lay the & of gg is 47, and A... 
the + of 94 is 31 Feet 4 Inches, which ___#+ _ 9 
being fet down, you procecd to know 4635 
the Produc of 48 Feet multiplied by — -— 
T1 Inches, which to do fay thus, it is 48 Feet lacking 
48 Inches or 4 Feet, therefore 1 tet down 44 Feet; 


behold the Example or Dimenſion caft up in the Mar- } 


Sin above. 

Thus I have ſhewn you from 1 Inch to 12 Inches 
( beginning at 2 Inches, and ending at 11 Inches) 
how to work them into the Feet, to fave Multiplica- 
tion and Diviſion; which way, after you are expert 
in it, will fave you ſome trouble and time in caſting 
vp may Dimenſions, 


Tome 
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| Some things 'to be obſerved m meaſuring of 
Bric kwor ke 


Sometimes Walls are wronght 2 Inches thicket than 
any of theſe thickneſſes before ſpoken of. 
Which 2 Inches ſerveth for a Water-table to the 
Wall, which is uſually ſet off, about 2 Feet above the 
ground; therefore you may meaſure the Wall at the 
the {ame thickneſs that it is above the Water-table, 

and add the 2 Inch work to it thus. 
| Suppoſe a Wall Zo Feet in length; and 2B. thick 
above the Water-table. 

After you have taken the Dimenſion of the Wall 
from the bottom to the height that you are to take it 
it 2 B, thick , then add 20 Feet in length by the 
height of the 2 Inch work ( to wit) from the bottont 
to the ſettins off, or Water-table, which being halfed 

Es fo much 4 Inch work, and then reduce it to 
3 & 1B. work. | 

- | Secondly Note, That all kinds of Ornamental work 
in Brick, is generally done at a Rate by the Foot, ex- 
cept there be an allowance of a ſuram of money oyet 
and above the- Rate by the Rod, or except a good 
Rate is allowed by the Rod and all the Ornamental 
TY work to be meaſured into the Rod work. 

58 ByOrnamental work you are to underftand ftreight 
or Circular Arches over Windows/&t Doors, Facio's 
with or without Moldings, Archittave round the 
Windows or rubbed Returns, Friezes and Cor- 
KY hices, Ruftick Quines &c. In brief, all kind of work 
tat is hewed with an Axe, of rubbed upon a Stone, 
S 2 t5 
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is Ornamental work, and ought to be paid for beſides 
'the Rod work. 

Thirdly Note, when you meaſure Arches, either 
ſtreight or circular, you muſt meaſure them in the 
middle (that is to ſay) if a ſtreight Arch be 12 Inches 
in height or depth, you mnſt meafure the length of it 
in the middle of the 12 Inches, which length will be 
longer than if you meaſare it on the under ſide next 
the head of the Window, by 1o much as one fide of 
the ſpringing of the Arch is sKewed back from the up 
right of the Jaum. 

Alſo in circular Arches, obſerve that the upper part 
of the Arch is more in length ( being girt about ) 
than the under part , becaule it is a 5egment of a 
greater circle cut off by the ſame right Line that the 
leſſer is, therefore it muſt be girt in the middle. 

Fourthly Note, That Facio's, Architrave, Friezes, 
Cornices, Bale Moldings and Plinths, are meaſured by 
the Foot, Line meaſure (or running meaſure as it is 
commonly calted. ) 

Fifthly Note, You muſt take notice of the Jayms 
oi Windows and Doors being {played on the inſide of 
Buildings, at the rate by the Foot running mealure. 

 Sixthly Note , Meaſuring of Tyling is the 
ſame as meaſuring of Rookng, which is taught at the 
beginning of this Tra& in meaſuring of Carpenters 
work ; only there is this difference, you muſt mea- J - 
{ure the length of all the Vallies, and add ſo many 
Feet as they are in length, to the number of Feet n F 
the meaſure Roof; you muſt alſo add the I, 
Eves and Barg@Eurſes, Tyling being done by the 
Square like Roofing, 
You may alſo meaſure Tyling by the flat and halt 


of the Building, after the {ame manner that you are J, 
ſhewed 


If 


'C 
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hewed to meaſure Roofing. ( in meaſuring of Carpen- 
ters work”) adding the Barge-courles and Eves, alſo 
there you may ſee how to meaſure Hipt Roofs.. | 
Seventhly Note, That Brick-paving is done by the 
Yard, and is brought into Yards by dividing the Pro- 
dud of the Feet by g, as you have read in meaſuring 


of Painting, Plaiſtering, &c. 


Eighthly Note, The meaſuring of Gable-ends in 
Brickwork, 1s the fame as in the meaſuring of Car- 
penters work , wherein you are taught to meaſure 
them. 

Ninthly, Remember in the meafuring of Walls 
joyning to each other Anglewiſe, that you take the 
length of one Wall to the outſide of the Angle, "Wd 
the length of the other to the inſide of the Angle. 

Tenthly, If you ſhould have a Gable end to mea- 
lure, and you know the width of the houſe, or the 
length of the Baſe Line of the Gable end, and you 
delire to know the length of the Perpendicular, you 
may find it by the Proportions of the Table that is in 
ve meaſurins of Carpenters work, and the Rule of 

hree, 

Or briefer thus, ſuppole the width of the Gable 
end to be 20 Feet, and you would know the length 
of the Perpendicular, take the length of the Rafter 
which is 15 Fect, being 7 of the width ( for if the 
Roof be true Pitch, % of the breadth is the length ot 
the Rafter ) to which add half the length of the Raf- 
ter (viz,, ) 7 Feet and +, the Product is 22 Feet and 
:; the half whereof (to wit) 11 Feet and 3 Inches is 
tie Perpendicular. | 

Although this is a way commonly uſed, yet it is a 
inall matter more than the length of the Perpendicu- 
lar, as by the former Rule will appear, 

S 3 Thus 
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Thus much will ſuffice a diligent and prattical Rea. 
der concerning mealuring, wherein to my knowledge 
I have not omitted any thing appertaining to the Sci. 
ence. 

As to the meaſuring of Vaults and Arches, the fo. 
lowing Treatifes Entituled The meaſuring of Plains and 
Bodies, will inſtruct you. | 


And becauſe Brickwork is done at ſeveral rates per 
Rad, and many times there happens a number of Feet 
to remain, aſter you have divided your whole Pro- 
dutt by 272, ( to bring your number of Feet into 
Rods) it will be convenient to ſhew, How ta find the 
Price of 1 Foot of Brickwork, or of any number of 
Feet, at any Rate per Rod. 


Having the Price per Rod given, and the 
number of Feet that you deſire to know 
what they come to, work thus. 


Firſt, Reduce the Price of a Rod into Shillings, by 
multiplying the Pounds by 20 ( the number of Shil- 
lings in one Pound) and if the Price of a Rod be 
Pounds and Shillings, then add the Shillings to tne 
Produtt of the Pounds, being multiplied by 20, ſo 
you will have the Price of a Rod in Shillings: Next 
multiply the number of Shillings by 12 ( the Pence 1n 
one Shillins) and that brings the Price of a Rod 1n- 
to Pence. Then work according to the Kul of Three; 


laying, 


Example, 
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Example. 1. 


If I have el. for a Rod of Brickwork, what muſt I 
haye for 34 Feet, according to that Rate. 


State the Lueſtion thus. 


Ifa Rod which is 272 Feet give 5, what will 34 
Feet give. 


” 
Multiply 5 ©O 
by 20 hy 
The Produtt is 100 Shillings 
Which multiply by - 12 Pence. 
_ And the Product is | 1200 Pence 
Which multiply by 34 Feet 
48co0 
3 600 
And the Product is f 403co 
Which divide by 273 
pill 
4PS92 
S722 (19 
277 
z 


And the Quotient is 150 Pence for the 34 Feet, at, 
{! per Rod. 


S 4 W hich 
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Which 150 Pence, divide by 12, and the Quoti- 


ent 1s 125. and 74, or Six pence; the rate of the 34 
Feet deſired. | 


Þ o 
3 6 ' ns” / 

#59: o6 

L2% | 
bY 


Example. 2. 


If I have 51. 55. for a Rod, what comes 20 Feet to 
at that Rate. 
© State the Queſtion thus, and it ſaves you the labour of 


multiplying by 20. 
F. S. . 
If 272 give 105 what will 2o Feet give? 
multiply by 12 Pence 
210 
Toy 
The Produ&t is 1260 the rate of a Rod in Pence, which 
multiply by 20 the number of Feet, And 


the Produdt is 25200 this Produd divide by 272 


17 
726 
ES7- Sal 
2 
ZFLE 
27 


The Quotient is 92. and £24 of a Penny, which 
- ..924. being diyided by 124. gives ygu 7 5. 84. __ 
SET the 


' d " & " v 
. 2.4, 4 . 
IM oP 6% 


* 
' : 
a 
. . > 
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the FraRion remaining, namely £2 is more than a half 
penny, and leſs than 3 Farthings. 
Soat5L. 5s. perRod, 20 Feet comes to 7 5, 34. 1 ob. 


Example. . 3. 


If I have 51. 5s. for one Rod of Brickwork, what 
muſt I have for 1 Foot. 


l. 
Multiply O5 
By 20 Shillings 
The Produ& is 100 | 
Add the 5 Shillings 
It is 105 dShillings 
_ Which multiply by 12 Pence 
| 210 
| 105 
The price of a Rod is _ 1260 Pence 


ho 


Which ſhould be multiplied by the third number in 
the Qneſtion ( to wit) 1 Foot, but becauſe multiply- 
ng any number by 1 doth not encreaſe it. 

Therefore divide 1260 4. by 272 Feet. 


172 d. 


X26F (4 
Z 7% 


And the Quotient is 4d. $73 of a Penny. 
Then to know the value of the Fraction £2#, 


Multiply 


4 
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Multiply the Numerator 172 by 4 (the number of 
Farthings in one Penny) the Produtt is 688, which 
divide by the Denominator 272, and the Quotient 
is 2 Farthings, and the remainer 377 of a Farthing, 
which Numerator 144 is more than half of the De. 
nominator 272, and therefote more than half a Far. 


thing. 
Example. 

The Numerator. 172 of the FraQion 
Multiply by + Farthings 
The Produdt is 688 which divide 

by the Denominator 272. 

TY And the Quotient is 2 Far-P 144. 

I things and an half, and lome- > #88 (2 Farthings 52+ 

9 thing more 274 , 


Thus the rate of 1 Foot of Brickwork after the rate 
of 51. 5 5. per Rod,is found to be four pence half.penny 
half farthing, Which was required. 


The ſame Rule holds in Tyling, or Carpenters work, 


only changing the number 272 (the Feet in a Rod) and 
inſtcad of ir uſe 100 (the number of Feet in a Square.) F. 


The End of the Fourth Book. 
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as. , * 


By meaſuring of Plams is meant the finding 
the Area or Content of Superficial Figures, 
ſuch as are Quadrates, Triangles, Circles, 

; &Cc. and as a Line ts made by the motion 

of Point, ſo likewiſe a Super ficie is made 


by the motion of a Line. 


" 


N meaſuring of Plains; the firſt Figure to begin 

*with (as being moſt eaſte) is a Quadrate or Square, 
which is a Figure encloſed with tour equal Sides, FI; 
making four right Angles. | 

The next is an Oblong or long Square, which 1s a 
Figure having four right Angles, and four Sides, but 
not equal or of one length. Two of which Sides be- 


ing oppoſite are of one length and Parallel, and oe 
| OLncr 


other two ſides being of another Length are oppoſite 
and Parallel. | " 

The meaſuring of theſe two kinds of Plains, you 
have been already ſhewn in the preceding Tra& of 
Meaſuring, (to wit, by moltiplying the length by 
the breadth. ) £ 


Peoe.l. Fig. 1. 


To meaſure (or find the Content of ) a Rhom- 
bus, being a Figure like a Quarry of Glaſs, 


having four equal Sides, and two Pair of 


equal Angles. 


Uppoſe the Rhombus ABCD in F:g.I. one fide 
whereof is 5 Feet and 4. Inches; take this for 
your Length. | 

Then for the Breadth take the neareſt diſtance be- 
tween any two of the ſides, as ſuppoſe the Prick Line 
EF being 5 Feet, multiply theſe two, and the Pro- 
duRt 15 26 Feet 8 Inches, which ts the Arca or Content 
of the Rhombus AB CD. 

Other wiſe thus. 

Draw the Diagonal Line AC, which divides. the 
Rhombus into two Triangles, next draw the Perpen- 
licular Line DB. | | 

Then take the Diagonal Line AC for your Length, 
and the half Length of the Perpendicular for your 
meagth, and multiply them, and the Produd is the 

oarent. 
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See the Examples cait up both ways. 


Feet In, 
The length of one ſide AB (the other three } 
'3 


4 
Q 


—————  — 


25 
L.0 
Being caſt vp the firſt way, the Content is 26 


—___ 


being cach the ſame length) is 
The neareſt diſtance (or EF) is 


The ſecond way. 


The length of the Diagonal Line AC is 
The half length of the Perpendicular is 


wo 7 
Loo 29 


con Jong 


bd 
%\I CO} 


ig | oc as 


CO 


The {ame Content as before 26 


The muttiplying of the parts of Inches into the Feet 
and Inches; you are taught in the foregoing Trat of 
Meaſuring of Glaziers Work. 


PROP 
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PRoOP.1L. Fig. IT. 


To meaſure (or find the Content of ) a Tra- 


pezium or four ſided Figure, two ſides 
whereof are Parallel. 


Uppole the Trapezium ABCD in Fig. II. whoſe 

longeſt ſide AB is g Feet 4 Inches ©; the ſide 
rarallel to it is DC, being 5 Feet 2 Inches and 4i® of 
za inch; the breadth being taken the neareſt way, is 
the Prick Line whoſe length is 6 Feet and + of an 
Inch. 

Add the two parallel ſides together, whereof take 
half the Summ for your length; then take the neareſt 
litance between thoſe two ſides that are neareſt to- 
other for your breadth, and multiply them, the Pro- 
cut whereof is the Content. 


Example. 
| Þ 
' The longeſt ſide AB, is == 2-0 
| The ſhorteſt parallel ſide DC, is +7 2 10 
| Thoſe two being added, is 2 6. 7.4 
The mean length being one half, is 8 3 8 
This being mult, by the neareſt diſtance 6 © 3 
” Sa: 
I 6 
4 
b 9 
RE Ee WM 
| The Content required is 59 @ © 11 
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The 1 1, beyond the place of parts of Inches ig *+ 
parts of 7+ part of an Inch or 2; parts of an Inch, 
which is-not conſiderable, except the Superficies that 
you meaſure be {ome rich or coſtly thing. 

Note, That I account or fuppole the Inch to be di. 
vided into 12 parts, for two reafons. The firſt is, the 
more parts it is divided into, the nearer to the truth 
you may take the length and breadth of any Superk:. 
cies or Solid, and likewiſe proceed the nearer to the 
true Content. 

The ſecond reaſon is, becauſe the parts of Inches 
thus divided, have the ſame proportion to the Inches, 
that the Inches have to the Feet, and by that means 
theſe parts may be multiplied into the Feet and 
Inches, which according as the Inch is divided on our 
common Rulers into 5 parts; thole parts cannot be 
multiplied into the Feet and Inches, but the length, 
and likewiſe the breadth of any Superficies muſt be | 
reduced into the leaſt denomination, and then mul- | 
tiplied each. by other, which caulſeth a great deal of I} 
multiplication, and allo of diviſion, before you arrive 
at the Superficial Area or Content, as you may fee 1n 
the preceding Tratt at the beginning of Mcaſuring of 
Glaziers Work, from Pag. 216, to Pag. 2t9, where 
I have proved this way of multiplying the parts of 
Inches into the Feet and Inches to be true, both by 
Decimal Arithmetick, and alſo by reducing the length 
and breadth into the leaſt denomination (to wit, Quat- 
ters of Inches. ) 

And indeed as Mr. Ouzhtred ſaith in his Circles of 
Proportion, the dividing of the Inches on the Rulers 
into halfs and quarters, and half quarters, is moſt in- 
artificial; and 1 ſuppoſe was done before Decjwal 
 Atithmetick was brought to light. Which if the Foot 
Were 


were divided into 10 Pirts (which may as well be 
called Inches, as now it is divided into 12 Patts) and 
each of thoſe, parts into 10 parts, and the length anid 
breadth of Plains or Solids raken therewith and ſet 
down Decimally, and caſt up by Decimal Arichme.- 
tick: The Science of :Meaſuring would be much 
cafier than now it is, and fave a great deal of la- 
bour. 

Note, That #. four ſided.'Superficies''which hath 
none of the (ides parallel ;, likewiſe every plain Figure 
of mote ſides than four being propoled to be mea- 
ſured, muſt with Diagonal Lines be divided into Tri- 
angles. = by Bb? 

Jon Note, That cvery ſuch Figure containeth fo 
many Triangles as it hath. ſides; abating two out of 
the number (to wit, if the Figure to be divided into 
Triangles have fix ſides, it will contain four Triangles; 
if {even ſides, five Triangles); then theſe Triangles 
are to be mealured feverally, and their Contents being 
| added, gives the Content: of the Irregular Figure. 


PrRopP. HMI:-Frg. [IT 
To meaſure any Trian ole. 


Ultiply. the- longeſt fide | ( being wſually: called 
the Baſe,) by half the' Perpendicular (which 
ka Line let fall> Perpendicular from che Angle oppo- 
i ite to the Baſe) and the Product is the Content of 
S WI tie Triangle. 
'. | - Suppoſe a Triangle ABC in” Fiz. 17. whoſe Baſe 
| AC is 7 Feet, the fide CB 6 Feer, and the ſide 
tA 5 Ta Rr which 1s the Prick- 
| ling 
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we 
a 
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line 4 Feet 2 Inches, the half whereof is 2 Feet 1 Inch, 
which being multiplied by the Baſe Line 7 Feet, makes 
14 Feet 7 Inches for the Content of that Triangle, 


Example. 
N £:\ 
The length of the Baſe is 7 © 
Half the length of the Perpendicular is VE 
The Content of the Triangle is | ts 59 

_ Otherwiſe thus. 

Multiply the WIE Perpendicular by half the Bale. 

Example. 
| OE: - 
The whole Perpendicular is 4 2 
Being multiplied by half the Bate 3-0 


The Content ( as before) is 4-7 


Pro. IV. Fig. IV. 


The fide of an Equilateral Triangle bemg 
given , to find the Perpendicular Arith- 
metically. 

- "Er the ſide of the Triangle given be A C in Fig: 


IF. whole length is 8 Feet. 


Firſt, Square the fide, then Square halt the Bey 


kd 1 


{ Which ſubſtra&. from 
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and ſubtra& that from the Square of the (ide, and the 


ſquare Root of the Remainer is the: length of the 
Perpendicular. 


Example. 


| F. 
The given fide is AC A 
Which to ſquare, multiply by 8. 
The Square of the fide AC is 64 


The whole Baſeis 8, the half wheteof is 
Which to {quare, multiply by  * 


[| 


oo oO 


ololoo 


n 
S 
The Square of half the Bale is 16 
on 
16 


The Square of the given ſide: -/ : 2 


and the Remainer is 


+Þ 
S& 
ſol! 


The {quare Root whereof is 6 Feet 11 Inches and 
72 parts of an Inch Fere, being the length of the 
Perpendicular required. RE LS ve 

It is ſuppoſed that the-Reader hereof can extratt 
lquare and cube Roots, if he cannot, he may learn 
t in Mr. Wingates Arithmetick, in whith Book they 
are plainly and briefly Demonſtrated ; or he may 
work by Logarithms. 


PROP. 


MEASURING Lib.lV. 


"Din-0 mY; Fig: IV: 


The Wi and Side of an Equilatera| 
Triangle bemg 21ven, to find F Content 
of that Tr angle 


N the former Diagram, Fis. 1 F. the Perpendicn- 
Tar Feet 11 Inches: 7 z Fe exe and} the Side 8 Feet 
being given, the Content 1 5 required, 
Multiply the whole of either by half the other, ng 
the Produdt is the Content required,” - 


Tm 


Example.” 

:  ''F. 2 | Pa. | 
The SEurY Baſe or fide is © 2 1g BY=14$ £51 
The half of the Perpendicular is 1 3*. 5. . 7 Fere 

Nh — _ 

15324 3-0) oy TA. [9 0/3 4 

099d ety PINT OB if 0 

The.Content of the. I riangle is ; 27, 8 8 Fere 


| If you multiply. the whole P Perpendicular 6 Feet 
11 Ioches, by half the fide 4 Feet, it produceth the 
fame as before (to wit) 27 Feet: $ Inches 7 of 
an Inch almoſt, for Fere ſanifien almoſt or near. 
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Pro. VI . Fig. 


The Perpendicular and Baſe of a right Angled 
Triangle bemg given, the Cc ontent Kh that 
Triangle is required. 


N Fig. . the Perpendicular F G, being: 12 Feet, 
and the Baſe CE 25 Feet, 1s given, and the Con- 
tent required. 

Multiply the whole of either by half the other? as 

12 Feet, by 12 Feet 6 Inches, or 25 Feet by 6, the 
Product i is 150 Feet, the Superficial Content requi- 
red. 

Or multiply the whole by the whole, the Pfodutt 
is 300, whereof take half, it is 150 as before. 

Or thus, without the Perpendicular. 

Multiply the two fides, 15 by 20, the Product is 
3CO, whereof take half for your, demand: or multi- 
ply half of one fide by the whole of the other ſide, the 
Product 15 150 as before. 

Thete Rules hold good in thoſe right Angled 1ri- 
angles, whole longeſt ide (or Bale) being {quared, the 
Produdt is as much as the Square of both the other 
ſides, as in Fig. V. the fquare of CE is 6255 the 
ſquare of CF is 225, and the ſquare of F E. is 
430, which two laſt Squares being added, ,make 625 
the {quare of the Bale; 1o [EET in a right Angled 
Triangle, whole ſ1Jes Ire 6 Feet, 8 Feet, ind 10 Feet, 
It holds the ſ2me proportion, for the {quare of 1c, 
which is 100, is as much as the ſquare of 6, which is 36 
© 2nd the ſquare of 8 which is 64 being added together. 


- 33 7 PROP, 


Proy. VII. Fig. VI. 


The Perpendicular and Baſe of an Tjoceles 
Triangle given, to find the Area or Sy- 


perficial Content. 


N Fig. I. add all the three ſides together, where- 
of take half, then take the difference of each ſide 
from that half, and multiply thoſe three differences 
one. by another, the Product whereof multiply by the 
half ſumm of the three ſides, and the {ſquare Root of 
that.Produg is the Superficial Content, 


»- Example. 


The 3 ſides being added make 56, the half where- 
of is 28, thea tlie difference of the ſide A B(being 20) 
from 28 is $8; the like difference is between the ſide 
BC and 28, namely 8, and the difference between 
the fide AC (being 16) and 28 is 12. Now thele 
3 differences being multiplied one by another, name- 
ly 8 by 8 is 64, and 64 by 12 makes 768, which being 
multiplied by 28 the half ſumm of the 3 ſides, - the 
Produd@ is 21504 , whereof the ſquare Root is 146 
Feet 7 Inches 8 Parts and 32 of a Part, or 146 Feet 
7 Inches and ;7= of an Inch. 

Which Rule is general for all right lined Triangles 
whatlocver. | | 


PROP. 
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Praoe. VIIL Fig VIL 


To find the Perpendicular of any Trizngle 4- 
rithmetically, the ſides being given. 


N Fio.V 17. let the fides given be ED 6 Feet, 

DF 8 Feet, and FE 10 Feet, it is required to 
find the Perpendicular. 

$4uare the 3 ſides ſeverally, then add the Square of 
the Baſe ( or longeſt ſide) to the Square of one of 
the other two fides, as to the Square of ED, from 
whence fubſtrat the Square of the remaining ſide, and 
from the remainer take half, which divide by the Baſe, 
the Quotient thereof being ſquared, dedu& or ſub- 
tract it from the Square of the ſhorteſt ſide, and thg 
(quare Root of the remainer is the length of the Per- 
pendicular. 


Example. 


The ſquareof ED is 36, the ſquare of DF is 64, 
and the iquare of FE is 100; then the {quare of the 
Baſe 100 being added to the ſquare of ED 36, makes 
136, from whence the ſquare of DF heing {ubſtract- 
ed which is 64, the remainer is 72, whereof the half 
536, which being divided by the Baſe 10 produceth 
z Feet 5; or 3 Feet 7 Inches 2. parts and ,# of a part, 
for the leſſer Segment of the Baſe EG; the Square of 
which Segment is 12 Feet 3#, or 12 Feet 11 Inches 
and 6 parts, and being Subſtra&ed from the Square of 
ED 36,the remainer is 23 Feet 35 or 23 Feet and 54 
of an Inch +, Whoſe Square. Root 4 Feet 9g Inches 

| 4 and- 
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and - parts -}-, is the length of the Perpendicular D G 


required. 
Proy. IX. Fig. / ITT. 


The fide of a Pentagon being given, to find 
the Area or Content. 


N Fig. 111. let the given fide be 10, it is required 

to find the Area of that Pentagon. 
Delcribe an |foceles Triangle on any fide of the Pen- 
tagon wholc top is the Centre of the Pentagon, as 
A D B, whole Perpendicular being found is 6 Feet 
Io Inches and 5 parts -| of an Inch divided into 12 
parts, which being mulriplyed in halte the Perimetry 
25, Produces 171 Feet 8 Inches and 5 parts, for the 
Area required. 

This Rule is general in all kind of regular Polygons 
of how many ſides foever, as well for their Superficial 
Content, asfindins their Perpendicular. 

But becaulſe.it is troublefom finding the Centre 
Geometrically I will here ſhew how to find it by Arith- 
metick. B\VIBY | 

The ſide of a Pentagon being given to find the Radius of 
a Circle 1nſcribed within that Pentagon. 

The Rule is this, as 182z to 125 fois the ſide of the 
Pentagen to the Scmidiameter of a Circle inſcribed 
In IT. 


The file given is 10 F.what is the neareſt diſtance 


from the Centre of the Pentagon to one of the ſides. 
Multiply 
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Multiply and Divide according to the Rule of Three 
and you willfind 6 Feet 10 Inches and 5 Parts. -|- 


PrRoP, X. Fig. I X. 


The D;ameter of a Circle being given, to find 
the Circumference thereof Arithmetically. 


He proportion of the Diameter to the Circumfe. 
rence was firſt found out by Archimedes, who 
brought the length of the Perimeter of a Circle within 
the limits of Numbers very little differing from the 
truth, Demonſtrating the ſame to be leſs than three - 
Diameters and a ſeventh part, but greater than three 
Diameters and £2 parts of the Diameter, fo that ſup- 
poſing the Radius to conſiſt of 10000000 equal parts, 
the Arch of a Quadrant will be between 15714285 
and 15704225 of the lame parts. But ſince Ludovicus 
Van Cullen hath come yet nearer to the truth and pro- 
nounced from true Principles that the Arch of a Qua- 
(rant (putting as before 10000000 for the Radius) 
(iffers not one wholeUnity from the number 15707963. 
But for our purpoſe we ſhall make choice either of the 
moportion in whole Numbers by Archimedes, which is as 
1to 22, or of the proportion which Merz hath given, 
which is as 113 tO 355, To is the Diameter to the Peri- 
Mmery or Circumference. 

Let the Diameter given be 14 Feet, in Fig. 1 X. Itis 
required to find the Circumference thercof. 

Multiply the Diameter given (being 14) by 22, 
neProdutt is 308, which divided by 7, bringeth 44, 
Feet for the Circumference required ; or multiply the 
diameter by 3 * the Produtt is 44 as before ; but this 
makes 
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makes the Circumference a inall matter to great, as 
you may ſee if you multiply 14. by 355, the Produa 
1s 4970, which being divided by 113, the Quotient is 
43 and +;+ the remainer, which is 111 parts of an 
Unir (whether it be a Foot, or an Inch or any other 
Meature) divided into 113 parts. 

[f the Circumference be given and the Diameter re- 
quireJ, it appeareth by this Rule that the Circumfe. 
rence 44 being multiplyed by 7 and the Produdt diyi. 
ded by 22, brings 14 the Diameter. | 


Paor. XI. Fig. IX. 


The Diameter and Circumference of a Circle 
being given to find the Area or Superficial 
content thereof Arithmetically diverſe 

ways. 


Et the Diameter of the Circle be 14 as in Fis. IX. 
and the Circumterence thereof 44. Ir is requi- 
red to find the Superfigal Content, . 

Multiply half the Biameter by half the Circumfe- 
rence it ſhews the Qontent of any Circle. 

Thus the half Cifcumference is 22,which being mul: 
tiplied by the Semidiameter 7, the Produt is 1 54, the 
Supericial Content required. Es 

Or multiply the v:hole circumference 44 by the Sc- 
midiameter 7, the Produt will be 3<8, whereof take 
half, vehich is 1 54 as before. 

Or multiply the Square of the Diameter 196 by 11) 
the Prody@ will be 2156, which divide by 14, bxrgs 


I. as before. 
” PROP. 


| 
' 


4 wu 
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PrRoP, XIT. Fig. I'X. 


Having only the Diameter of a Circle given, 
to find the Content. 


Ay as 7 is to22,1o is the Square of theSemidiameter 
to the Content of the Circle. 

Let the Diameter given be 14 as in Fip, I .X. 

Then ſay by the Rule of Three, if 7 give 22, what 
will 49 give (which 49 bk the Square of the Semidia- 
neter) ; multiply the third Number 49 by the ſecond 
Number 22, the Produdt is 1078, which divide by the 
firſt Number 7, and you have 154 for the Content, as 
fore. 


Proe. XIII. Fi: IX 


Having the Circumfcrence given, to find the 


Content. ; 


HeRule is as 88 (which is 4 times 22) is to 7, fo 
is the Square of the Circumference to the Con- 


(ent, 


Example. 


Let the Circumference be 44, the Square thereof is 
1»355 then fay by the Rule of Three. 

lf 88 give 7, what will 1936 give. 

Multiply 1936 by 7 


The Produttis 13552 
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W hich divide by the firſt Number 88, and the Quo. 
tient is 154 Feet. rt <1 


X 7 
1TH 


"Ibo : (1 54 Feet, the Contcat of the Circle, 


Sg 


Pro. XIV. Fig.I X. 


The Content of a Circle being given, to find 
the Diameter. 


HeRuleisas 22 to (4 times 7 which is) 28, ſo 
is the Content to the Square of the Diameter. 


'Exambple. 


Let the Content given be 154, and it 1s required, 
to find the Diameter. 

if 22 give 28, what will 154 give ? multiply and 
divide, and you will find I96, the Square Root whereof 
is 14, the Diameter Re 


PRoP. A OF 7 
The Content of a Circle being 


( 
19 given, to find 
the Cir cumference. 


"HeRule is, as7 is to (4 times 22 which is) 88, 
to is the Centent to the Square of the Circumic- 
TEnce. =% GET. 


E x.:mple. 
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Example, 


Let the Content given be 154, and the Circumfe- 
rence required to be found. 

Then tay by the Rule of Three.. 

If 7 give 88, what will 154-pive ? multiply atd di- 
vide, and you will find 1 wel "hs Root whereof being 
14, is the Circumference required. 


Proe. XVL. Fig. 1X: 


The Content of a Circle being given ; To find 
the Side of a Square, the Content of 


* Which Square ſhall be equal to the Content 
of the Circle.” 


KtraQ the SquazRoot of the Content given, ahd 
that Root 1s'the Side of the Square required. 


- 


ff ih 1.41897 E xample, 


Let the Contentgiven be 1545 the Square Root 
whereof is 12 Feet 4 Inches 4+ parts of an Inch, which 
the Side of a Square; whoſe | Content ! is equal! to the 

| Lontent of the Circle given, ©, 


Proe. XV II. 


The Diameter of any Circle being ziven, t 
find the Side of a Square; the Area of 
which Square ſhall be equal to tht 
Area of the Circle of the given Dia. 
meter. 


His Propoſition may be ſolved ſeveral ways; as 
firſt according to Archimedes his Proportion in 
whole Numbers thus. OD. 

As7is to 22, fois the Square of the Semidiameter, 
ro the Content required. 

Let the Diameter given be 7 Feet, the Semidiame- 
ter will be 3 Feet 6 Inches, the Square whereof is 12 
Feet 3 Inches ; which being moltiplied by 22 Feet;the 
Produt is 269 Feet and 6 Inches, which divided by 7, 
makes 38 Feet 6 Inches for the Content of the Circle, 
which Content is a ſmall matter more than the true 
Content. | 
.. Secondly, According to Aderizs his Proportion 
thus. | 

As 113 to 355, lo is the Squareof the Scmidiameter 
to the Content required. 


Example. 


The Square of the Semidiameter aforeſaid,is 12Feet 
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- 8 --S- - © EY 


ol 


44 
Fe 
Ou 


3 Inches, which being multiplied by 3 55 Feet, produ- [| 
ces 4343 Feet 9 Inches, which Produ& being divided JC 


dy 
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ty 113 Feet, makes '38 Feet 5 Inches 9 parts and 
-2 of a part, which Content is leſs than the Content 
produced from Archimedes Proportion , by more than 
-;= parts of a Superficial Foot, and the greater the 
Diameter is,the more the difference will be. 

Or thus; As 452 (which is 4 times 112) is to 3553 
ſois the Square of the Diameter, to the Content re- 
vired. 
: Thirdly, It may be ſolved by Decimal Arithmetick 


thus, as 1 Foot, to 3.1416 Feet, {o is the Squate of the 
Semidiameter to the Content required. 


s Example. 


3-14.16 Fe,being multiplicd by 12.25 Fe. produceth 
| 5.484600 Feet, which ſhould be divided by the firſt 
number 1, but becauſe 1doth neither increaſe any num- 
, | ber being multiplied by it nor diminiſh any Number 
, Ebeing divided by it, therefore we find the Content to 
> {de 38.484500 Feet, which being reduced to Feet In- 
, Uehes and Parts, is 38 Feet 5 Inches 9 Parts g Se- 
» I conds and 4 Thirds. : 
e | Fourthly, It may beſolved Decimally thus.'” - 
As 114.5915492Feet,is to 360 Feet,lo is the Square 
n Jof the Semidiameter to the Content required, 


': F Example. 


360 Feet being multiplyed by 12.25 Feet,produceth 
4410.c0 Feet which being divided by 114.59 15492 
Feet produceth 38.48451 Feet, which being re- 

et Iouced, is 38 Feet'5 Inches 9 Parts g Seconds and 2 
vs FThirds, which is a ſmall matter leſs than the formes 
ed JContent, 

by But 
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Butperadventore the Reader hereof may not. un. 
derſtand Decimal Arithmetick,. I will therefore Exhj. 
bit one way more by Vulgar Arithmetick, for the $01. 
ving of this Propoſition ; which is this. 

Multiply the Diameter given, . by 10 Feet 7 Inches 
7 Parts 5 Seconds; and divide the Produ&t by. 12 
Feet, It produces the Side of a Square, which being 
multiplycd by it ſelf, is the Content of the Circle 
required. | 

Which I look upon to be as quick a way,as by Deci- 
mals, eſpecially if the Diameter given , conſiſts. of 
Feet, Inches, Halfs, Quarters, &c. and the Solution 
be required in the fame; And cometh within a Trifle as 
near the truth. 

. And herel ſhall a little inſiſt upon the multiplying 
the Fractional parts of Inches into one another,For two 
Reaſons. 

Firſt, ds being a way very uſeful, and faves a great 
deal of Labour (to wit} of reducing the Integers 
into the leaſt Denomination (or Fractional Parts). it 
being. the uſual way fo todo, among thoſe who un- 
derſtand not Decimal Arithmetick. } 

Secandly, Becauſe hitherto I have had occalton only 
to multiply twelfths'of Inches into. Feet and Inches; I ; 
and having occaſion now to multiply other rweliths in- 8. 
to thoſe twelfths, and other twelfths into thele * 
twelfiths, &c. which I name thus. , 

Feet, Inches, Parts, Seconds, T hiras, Fourths, QC. * 

And. here Note, that as a Foot contains 12 Inches | a 
Line meaſure, ſo an Inch is ſuppoſed (or accompted) I !! 
to contain 12Parts Line meaſure (although upon the I © 
Rulers, the Inches are divided but into $ parts, of hal 
quarters) and each part to contain 12 Seconds, andF 1;. 


each Second to contain 12 Thirds, and each Third to 
Contain 
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contain 12 Fourths, &c. And ſo the Proportion might 
he continued if there were occaſion,to Fifths,Sixths,c. 

But according to Superficial meaſure,a Foot contains 

144 Inches, and an Inch 14.4 parts, and a Part 144 
Seconds, CFC. 

_ Alſo obſerve;that each place of twelfths is diſtingu- 
iſhed by having a Letter put over it; thus over the 
Feet write F,over Inches 1,over Parts P,over Seconds S, 
oyer Thirds T, over Fourths Fo. &&c. as beneath. 

And for the better underftanding how to multiply 
the Frations or twelfths into one another, obſerve the 

Rules in the Following Table. 


; E.1.P.S.T.F 
1.Note, That In. mult. into F. every 12 of the Prod.is if (0 


and any Number leſs than 12, 13 Inches. | 
\ 2. In. mult. into (or by) In. every 120f the Prod. is !o}1 1 
and any Number of the Prod.leſs than 12,are Parts. | 
2, Parts mult. into Feet, every 12 of the Produdt is 
and any Number under 12,are Parts. | 
4, Pa. multiplyed into In. every 12 of the Prod. is 'o[o 1] | | 
and any Number of the Prod.under 12,are Seconds | | | 
5, Pa. multiplyed by Pa. every 12 of the Prod. is (oo ©| | 
and any number leſs than 12,are Thirds. | 
6, Sec, multiplyed into Fe.every 12 of the ans. @) 
© | 


| 
OIL 


and any'Number leſs than 12, are Seconds. 
7. Sec, mult. into In. every 12 of the Product is 'o| 
1 andany Number leſs than 12,are Thirds. | 
6, Sec, multip. into Pa.every 120f the Product is 
and any Number leſs than 12,are Fourths, | 
9, Se. multiplyed into Se. every 12 of the Prod ,is cJoc|2/o if 
and any Number leſs than 12,are Fifths. 


Cl 


lo. Th. mult. into Fe. every 12 of the Prod. 1s j bi 
SE andany Number leſs than 12, are Thirds | | | 
) K 1!+ Th. mult. into Inches every 12 of the Prod. is c>c|-/1, } 
» | ndany Number leſs than £2, are Fourths. | | | | 
if 12. Th. mult. into Pa. every 12 of the product js {oo [59 1} 
4 and any Number leſs than 1 2,are Fifrhs. | | | | 


13. Fo. multip. into Fe. every 12 of the product 1s WEAR 
and any Number leſs than 12,areFourths. 111 


uU Farther 
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Farther in FraQional Parts you need not pfoceed, 
Here Wore, ifthe greateſt Denomination of the Di. 

menſion to be caſt up, be Inches; and the Content he 
required in Superficial Inches; Then, Parts multiplyed 
ito Inches, every 12 of the Produdt is one Inch; 
and Seconds raultiplied into Parts, every 12 is 1 
Part, Cc. 


Explanation of the Table in 3 or 4 Ex. 


amples. 


Firſt, Suppoſe you have 6 parts to be multiplyed 
nto 7 Feet. 

Say, 6 times 7 is 4.2, then ask your ſelf how many 
times 12 is1n 42, and the anſwer is 3 times, and 6 re- 
maining ; therefore according to the 3 Rule of the 
preceding Table, ſet 3 in the place of Inches, 
Noted with the Letter I, and the 6 that remains, 
being leſs than 12, you muſt Write in the place 
of Parts, Noted above the Dimenſion with the Let- 
ter P. 
| Secondly, Suppoſe 3 Thirds to be multiplied into 8 
Inches, ſay 8 times 8 is 64, which contains 5 twelves, 
and 4 remaining, therefore according to the 11 Rule, 
ſet5 in the place of Thirds Noted by T, and the 4 
that remains ſet in the place or Column of Fourths, 
Noted with Fo. 

' Thirdly, Suppoſe you have 10 Seconds to be multi- 
plied by 1 1 Parts, fay 1o times 11 is 110, which con- 
tains nine times 12 and 2 remaining; then according 
to the 8Rule of the foregoing Table; fet down 9 1n 
the place of Thirds, Noted on the top with T, and the 
2 that remains ſet in the place of Fourths, Noted by 


Fo, &c. | 
£Y ME: Thele 
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Theſe being premiſed, I come now to ſolve the 
foregoing Prop. (to wit) the Diameter of a Circle 
being given whole length is 7 Feet. It isrequired to 
find a Square whole Content thall be equal to that 
Circle. 

The Proportion is, as 12 Feet, is to 10 Feet 5 In- 
ches 7 Parts 5 Seconds; fo is the Diameter to the 
Side of a Square, or the Square of the Diameter to 
the Content required. | 

The Rule thus; multiply the Diameter by io Feet 
7 Inches 7 Parts 5 Seconds, and divide the Product 
by 12 Feet. 1he Quotient together with the Remains 
if there happen to be any, is the Side of a Square, 
which being multiplyed in it ſelf, is equal to the Con- 
tent required, 


Example. 


Ss F. 1. P. 8. T.Fo. 
The length of the Diam.given is 7] ol c{ o| of o| 
Which multiply by To o| q| | 


ee 


_—_— 
——— CT 


The Prod. of 10 Fe. by 7 Fe. is 70 
The Prod.of 7 Inches by 7 Fe. is 4| 1| | 
The Prod. of 7 Parts by 7 Feet is ©| 4| 1 
The Prod. of 5 Sec. by 7 Feet is of ©] 2[tr 


The Total Productis #74] 5| 2|i1 


i. 


—_— 


Which Produ&t according to the foregoing Rule, 


auſt be divided by 12, Therefore divide the 74 Feet 
dy 12 Feet, thus, 


uU 2 Inches 
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x(2 Inches, 
74(6 Feet. 
XZ 


And the Quotient is 6 Feet and 2 remains, which 
3s 2 Inches, ſo the Side of the Square equal to the Cir- 
. cle, is 6 Feet 2 Inches 5 Parts 3 Seconds 1 1 Thirds; For 
inſtead of dividing the 5 Inches 3 Parts 1 1 Seconds 
(that belonged to the 74 Feet in the Total ProduR) by 
12, only do thus, remove them one place forwarder 
towards the Right Hand, it is the ſame as if you had 
divided them by 125 fo then the 5 Inches will ſtand in 
the place of Parts, and be 5 Parts, and the 3 Parts will 
be 3 Seconds, and the 11 Seconds will be 11 Thirds; 
Which obſerve as a general Rule in any Number to be 
divided after this manner. 


When you havedivided the Feet by 1 2,if there hap- 
pen to be no Inches remaining,then {et down.your Feet 
under the place of Feet, and put a Cypher in the place 
of Inches, and then ſet your other FraQtions next; as 
in this laſt Example, if there had been no remainer be- 
ſides the Quotient, then you muſt have put 'o-in the 
place of Inches, and then' the 5 Inches which be- 
longed to. the 74 Feet, will be changed into 5 Parts, 
as-if-they had been divided by 12, And likewile 
the 3 Parts will be turned into 3 Seconds, 


6c. 
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l F.IL.P.S.T.F. 

So that 74 Feet 5 Inches 3 Patts 11 Se- 
conds, being divided by 1 2, is 6\2[5[3]u] | 

' Which is the Side of a Square ; which 

"wi by: DO: Y y 6[2]5] 3[u] | 


The Produ@of 6 Feet by 6 Feet, is [36] | | | | 
The Produdt of 2 Inches by 6 Feet,is | 1 
The {ame again is | 1] 
The Produtt of 2 Inches by 2 Inches, is| op [4 
The Product of 5 Parts by 6 Feet, is 26| + 


The ſame again is 2 6| 

The Produd of 5 Parts by 2 Inches,is | c[o'o[10 
The ſame againtss LO| | 
The Produdt of 5 Parts by 5 Parts, 1s 2 1], 
The Product of 3 Seconds by 6 Fect,is | | |1] 6 
The ſame again is | | [1] 6' 


TheProdutt of 3 Seconds by 2 Inches,1s 6 
The ſame again is be] 6 
The Produdt of 3 Seconds by 5 Parts, 15 | I 
The ſame again ts I 
6 
6 
I 


The Produ& of 1 1 FThirds by 6 Feet, 1: 5 
The ſame again is 5 | 
The Produtt of 1 1 Thirds by 2 Inches, 1s 
The ſame again is 1j10f 
_ Farther you 'need not proceed, the 
ralue of the Products being inconſi- 
derate. | 
The Total Produtt is 38|5[g[10[7]2] 


Which is the Content required, and agrees with 

the Decimal way within 7734 parts of an Inch, 
Although I have ſet the Produd of each multiplica- 
tion one under another for Demonſtration; yet 
u3 never. 


nevertheleſs when you are perfe& in caſting up, you 


may ſet the Produtts of 4 or 5 multiplications in one 
level line, 


| Let a ſecond Example be. 


A Diameter given, whoſe length is 42 Feet, and the 
Content of that Circle is required. 

According to Archimedes his Proportion in whole 
Numbers, working as is ſhewn before, the Content will 
be 1386 Feet. 

And according to Metizs, in whole Numbers the 
Content will be found to be 1385 Feet and $52 of a 
Foot, which reduced, is 1385 Feet 5 Inches 3 Parts 
$ Seconds. 

Let us try what the Content will be our way. 


F. I. P.S.I.F. 
The Diameter is 42| o| o/oloo| 
Which multiply by rol 7| 175 


———_— 


The Produc of 10 Feet by 42 Feet, is 420] | 
The Produ& of 7 Inches by 42tFeet,is 24 6 
The Produ& of 7 Parts by 42 Feet, is ol24] 6 
The ProduR of 5 Seconds by 42 Feet,is [1-710 


The Total Produtt is 4.46| þ 1116| [| 


Which 446 Feet, Divide by 12, 
T 
x8(2 Inches. 
4468 (37 Feet. 
AF 2.2 
Oy 


| 
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The Quotient is 37 Feet and 2 Inches, to which add 
the 7 Parts 11 Seconds 6 Thirds, by changing their 
places one Degree forwarder toward the Right Hand, 
(inſtead of dividing them by 12) and it will be 


FF, LF. H.0: 
For the Side of the Square 37] 2] 711] 6 - 
Which to Square, multiply by 37] 2| 7111] 6! © 


The Prod.of 7 Feet by 37 Feetis 259] | 
The Prod.of 30 Feet by 37 Fe. is p11 | 
The Prod. of 2 Inch.by 37 Feet is 6| 2 
The ſame again is 6| 2 
The Prod. of 2 Inches by 2 Inch. is | | 4 
The Prod. of 7 Parts by 37 Feet is 21] 7 
The ſame again is 21] 7 
I 
I 


—_— 


The Prod. of 7 Parts by 2 Inches is 
The {ame again is 
The Prod, of + Parts by «7 Parts is 
The Produtt of 11 Sec. by 37 F. 1s 32 
The ſame again 1s 33 
The Prod. of 11 Sec. by 2 Inches is 
The lame again is 
The Procudt of 1 1 Se. by 7 Parts 1s Ins 6 5 
The fame again 1s 43:40: 8 
The Prod. of 11 Sec. by 11 Sec.is | Q 
The Prod. of 6 Thirds by 37 Fe. is | 118] G 
The ſame again 1s 18] 6} 
1 
I 


The Prod. of 6 Thir. by 2 Inchesis 
Ihe ſame again is C1 ; 
The Prod. of 6 Thirds by 7 Parts is 

The ſame again is TT 


— een. mmm 


The Content or Total Produdtis | 1385] N $] o 1] 2 


— > R _— 7 RO 


U4q , Which 
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Which Content, is four Parts more than the Content 
according to Metzus's proportion , but near four parts 
leſs than the Content according to Archimede,s Pro- 
portion. 

And by the way Note, that a Circle of 14 Feet Dia. 
meter, contains 4 times as much as a Circlethat is 7 Fe, 
Diameter. The Rule is thus, the Diameter 5 is con- 
tained in the Diameter 14, two times, now the Square 
of 2 is 4, therefore a Circle whole Diameter is 14, 
contains a Circle whafſe Diameter is 7, four times. 

Likewiſe the Diameter in the laſt Example being 42, 
contains the Diameter 7, ſix times, for the Square of 
61s 36, therefore a Circle whoſe Diameter is 4.2, con- 
tains 36 Circles of 7 Feet Diameter a Piece. 

For if you multiply 38 Feet 5 Inches g' Parts ro Se- 
conds -|- (being the Content of a Circle whoſe Dia- 
meter 157) by 36, you will find it produce the Con- 
tent of a Circle whoſe Diameter is 4.2. 


Example. 


F, ,P.%% 
& Circle whole Dia.is 7 Fe.the Con. is 38| 5| 9j10[6 
Which multiply by — 
228] o| o| oo 
114 
_ 1512713011810. 
A Circ. whoſe Di.is 42 F. contains 1385] 5| 7| 6 


Let the Third Example be. 


A Diameter whoſe length is 38 Feet 6 Inches and 
an half. and half a quarter, and it is required to find 
the Content of that Circle. The 
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The half Inch is 6 Parts, but the half quarter is + 
Part of an Inch, which muſt be reduced to Twelfths 
thus: Multiply the Numerator of the FraQion (to be 
reduced)by 12,and divide the Produtt by the Denomi- 
nator of the ſame, And the Quotient is the Numerator 
of a Frattion that hath 12 for his Denominator, and if 
any Number remain beſides the Quotient,multiply that 
remainer by 12, and divide the Produ& by 8, ſo long 
until you have no remainer beſides the Quotient. 


Example. 

4 of an Inch is to be reduced; Multiply the Numera- 
tor i by your new Denominator 1 2,it is ſtill 12,divide 
it by the Denominator 8, the Quotient is 1, and 4 re- 
mains, the 1 in the Quotient is 1 Part, which add to 
the 5 Inch or 6 Parts, and then it makes 7 Parts; Then 
raultiply the remainer 4 by 12,the Produdt is 48,which 
divide by the Denominator 8,and the hy. a 156 and 
no remainer, which is 6 Seconds. So z of an Inch being 
teduced to Twelfths is 1 Par, 6 Sec. F. LP.-S.T. 
Now [ ſet down the Diameter thus 38]6| 7| 60 

W hich I multiply by 07] 7| 5 


tt. 


hm 
NN 
——— 

— 

Oo 


D ts 3.6 


l————_—. 


The Produt is fl 409] I [11 [3ſo. 
Te | Which 
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Which 409 divide by 12 | 
E LEST 


x4(1 In, The Side of the Sq.is 34| 1[11]11| 23 
X99 (34F- Which be 34| 1th] 3 


X22 
x 136|31] 2| 
1022|10|. 1] 

2ſ1o| [11110] 

31] 2|11110\ 

1o| 
31] 2/11] 
31] 2'11|1g 
S| 6| 

| 6] 


The Content required is 1167] 3[11] 8| 6[10 


This laſt Example could not be Solved ſo near the 
truth by Vulgar Arithmetick any other way, without 
reduceing the 38 Feet 6 Inches and half Inch, into 
half quarters of Inches, which is a long way about. 


PRo?P. XVIII. 


The Superficial Content of a Circle being g1i- 
yen to find the Diameter. 


Et the Content given (being found according to |} 
Archimedes Proportion) be 346 Feet 6 Inches; 
and the Diameter required. 
The proportion is,as 11 isto 14,10 is theContent g1- 
ven, to the Square of the Diameter required, 


The 
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The Rule thus, Multiply the Content given,by 14, 


the Produft whereof divide by 11, and the Square 
root of the Quotient is the length of the Diameter. 


Example. 


Multiply the Content given,being 346 Feet 6 Inch. 
by 14, the Produtt is 4851, which being divided by 
11, the Quotient 15441 for the Square of the Dia- 
meter, the Root whereof is 21, the length of the 
Diameter required. 

Or thus, and more exact, as 355 to 452, 1o is the 
Content Siven, to the Square of the Diameter. 


Example. 


Multiply the Content given, being 346 Feet 6 Inch. 
by 452, the Product is 156618, which being divided 
by 355, produces 441 Feet and 5+ of a Foot, which 
when reduced, is 441 Feet 2 Inches x Part 6 Seconds, 
the Square Root whereof, is 21 Feet 1 Inch 5 Parts 
6 Seconds, the Diameter required. 

To thoſe who underſtand Decimals, the Proportion 
for Solving the 18 Prop. is this ; 

As 1.00000, is tO 1.27324, fo is the Content given, 
to the Square of the Diameter , 

Thereſore if you multiply 1.27324, by the given 
Content, the Square Root of that ProduR will be the 
| Diameter requircd, 


Prop. 
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 PrRore.,. X1IX. 


The Diameter of a Circle being given. 'To find 
tbe Side of a Square which may be Tn. 
ſcribed within that Circle, 


He Rule is this, Square the, Diameter, Then take 
one half of the Produt, Then find the Root of 
that Produdt ; It will be the Side of the Square deſired; 


Example. 


Let the Diameter given be 28 Feet 3 Inches, The 
Square whereof is 798 Feet 9g Parts; The half where- 
of is 399 Feet 4 Parts and 6 Seconds; I he Square Root 
whereof is 19 Feet 11 Inches 8 Parts 5 Seconds +, For 
the length of the Side of the Square required. 

 Decimally thus;as 1.096200 15s to .707 106,50 is the 
Diameter to the Side required. 

Therefore if you multiply the ſaid .707106 by the 
Diameter given,the Product will be the Side of the in- 
ſcribed Square required ; for as you read before, If you 
thould divide the Produ@ by 1.000000 it will ſtil] be 
the fame. 


PrRkor. X A. Fig, X. 


The Diameter and Arch Line of a Semicir- 
cle being given; To find the Area thereof. 


Et ABC in F#2. X. be a Semicircle given, whoſe 
Diameter is A C, and the Arch Line A B C, Its 


required to find the Area of that Semicircle, 


Multiply 


__ + wf+oww# 5 cc. SY fro tanay © JF eo 
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Multiply half the Arch Eine 1 : by the Semidiame-+ 
ter 7, The PraduRt will be 77 for the Area required. 


PrRoP. X Xl. Fig. Xt 


The Semidiameter and Arch Line of a Se- 
Flor of aCircle bemg given, To find the 
Area. 


N Fig. X. let B CD be the SeQtor of a Circle whole 

Semidiameteris DC, or DB, and the Arch Line 
BC, anditis required to find the Area. 

Multiply the Semidiameter 7, by half the Arch Line 


BC 5Feet 6 Inches, the Produttis 33 Feet 6 Inches 
for the Area required. Wo 


Prorye. XXII. Fig. X. 


ny Segment or part of a Circle being given 
to find the Content. 


N Fiz. X. let AFBE be the Segment of: a Circle, 
The Content whereof is required. 

Firſt find out the Center of the Arch Line AFB 
(by the 21 Prop. of the 20 Page of Geometry) then 
draw the Lines D Aand D B, and caſt up the whole 
Figure A F BD, as in the laſt Prop, which will be 38 
Feet 6 Inches, then find the Superficial Content of the 
Triangle A BD, which is 24 Feet 5 Inches 9g Parts, 
and deduct the ſame out of the whole Content 33 
Feet 6 Inches; the Remains is 1 4 Feet and 3 Parts, for 
the Content of. the given Segment, which was re- 


quired, | By 
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By this Rule (obſerved with Diſcretion) may all 
manner of Segments or parts of a Circle, whether 
greater or leſſer than a Semicircle be eaſily meaſured, 


PrRoe. AXUIL Fig. X. ; 
To find the Diameter of a Circle, by having 


one part of the Diameter given, alſo ha. 
ving the length of the Chord croſſing the 
Diameter m the given part. 


N Fig X. let FE be the part of the Diameter given, * 
alſo let A B be the given Chord which cuts off the | / 
Siven part of the Diameter ; it is required to find the | th 
whole Diameter Arithmetically, ar 
FE thepart of the Diameter given is 2 Feet and | fr 
-2 of an Inth, A B the Chord interſe&ing it,is 9 Feet | ti 
10 Inches 32 of an Inch. 
The Rule is thus. Square one half of the Chord, 
and divide the Product by the part: of -the Diameter |; 
given, which Quotient being added to the ſaid part, JA 


is the length of the Diameter required. "ſth 
| fe 
Example. Ve 


The whole Chord A B is 9g Feet 10 Inches 10Parts, [fv 
the half whereof is. 4 Feet 11 Inches 5 Parts, 'the inc 
Square of which is 24 Feet 6 Inches 2 Parts and 4 Thir. |cul 
which being divided by 2 Feet 7 Parts (the part of 
the Diameter given) the Quotient is 11 Feet 11 In- | 
ches 8 Parts, to which 2 Feet +7 Parts being added, 
makes 14 Feet far the length of the Diameter requl- 
red. PR O Ps 
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PROP. XXIV. Fiz. X. 


Any Segment of a Circle being given, whoſe 
Chord Line doth not exceed the Chord of 
the Quadrant of the ſame Circle; to 
find the Content withont finding the Dia- 
meter, and without deſcribing any more of 
the Circumference. 


Lthough by the Precedent Prop, XXIl, ahy Seg- 

ment of a Circle may be meaſured ; yet becaute 

the finding of the Center,and meaſuring of the-SeQor, 

and then meaſuring the Triangle and SnbſtraRing it 

from the Seor, requires a great deal of Trouble and 

time 3 I will here ſhew how to do it with lets tfouble, 
and yery near the truth in ſmall Segments. 

Let the Segment given be the ſame (whoſe Content 
was found by 22 Prop.) in Fzp. X. whoſe Chord Lite 
AB is 9 Feet To Inches and 9 Parts; and the part of 
the Diameter F E (cut off by the Chord Line) is 2 
feet 7 Parts and 6 Seconds, the Content of which 
*gment AF BE is required. Os 

Note, if the Verſcd Sine, viz. the Line F E be not 

; [8ven, you muſt divide the Chord AB in the middle, 
2 [1d from that middle point as at E, raife a Perpendi- 
. [ular to the Arch Line. 

f | Then take the whole length of the Chord A B, and 
- Fo Thirds of the length of the Line FE, to which 
, {yo Thirds add + Parts, then mwltiply thoſe two 
- Figths,and the Produd gives you the Content. 

| Example 
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Example. 


The Verſed SineF E is 2 Feet + Parts 6 Seconds . 
two third parts whereof is 1 Foot 4. Inches 5 Parts, to 
which + Parts being added, makes it 1 Foot 5 Inches, 
which multiplied by the Chord A B, (namely) ;; reet 
10 Inches9g Parts, produces 14 Feet and 2 Parts for 
the Content; which is 1 Part leſs than the Content found 
by the 22 Prop. 


Another Example. 


In Fig. XI. the Semidiameter is 14 Feet, And the 
Content of the Quadrant ABCD will be found by 
the former Ryles according to Metis his Proportion, 
to be 153 Feet 11 Inches 1 Part 6 Seconds. 

Now it is required to find the Content of the Seg- 
ment AB CE. 

By ſubſtraing the Content of the Triangle ACD 
which is 98 Feet 4 Parts and 5 Seconds, from the Con- 
tent of the Quadrant which is as above, there remains 
55 Feet 10 Inches g Parts,For the Content of the Seg- 
ment ABCE. | 

Let us ſee what the other way will produce. 

Thelength of part of the DiameterBE is 4 Feet 1 
" Inch 2 Parts, T wo third parts whereof is 2 Feet 8 In- 
chesg Parts 4 Seconds, to which add 7 Parts, and it 
makes 2 Feet 9 Inches 4 Parts 4 Seconds, which being 
multiplyed by the Chord Line A C, whoſe length is 
Ig Feet g-Inches 7 Parts, the ProduQt is 54 Feet 11 
Inches 6 Parts for the Content of the Segment. 


Al 
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A third Example. 


Let the Content of the two little Segments A B, 
B Cn Fg. XI be required. | | 

The Line F G is 1 Foot, two third parts whereof 
is $ Inches, to which, - Parts being added,. makes it 8 
Inches 7 Parts, which being multiplyed by' 10 Feet 
10 Inches, the length of the Chord Line A B, pro- 
duces 7 Feet 8 Inches 1 1 Parts, for the Content of the 
Segment AFBG, the other Segment BC being 
equal to this, add 57 Feet 8 Inches 11 Parts to the Con- 
tent of the firſt, and the Produdt is 15 Feet 5 Inches 
10 Parts, for the Content of both the little Segments. 

The Triangle: A B CE whoſe. Content is 40 Feet 
6 Inches 5 Parts, being Deduced from the Content of 
the Segment ABCE, which is 55 Feet 10 Inches g 
Parts, there remains 15 Feet 4 Inches 4 Parts, for the 
Content of the two little Segments; which is half an 
Inch leſs than was found before. | 


PrRoP. XXV. Fig. > pt 


An Irregular Plat or Figure being given, to 
_ "find the Area or Content thereof. ''> 


} Et abcdefghi in Fig. X17, be an irregulat 
Plat whoſe Superficial Content is required. 
Reduce the ſame, into as many Trapezias.as it will 
contain, as firſt the Trapezium a 2 C0, SEC aUef, 
Thirdlyafg 1, and there remaitis the Triangle i gh. 
In which three Trapezias, draw the Diagonals bd, df, 


and fi, which ſhall be as Common Baſes to each Tri- 


S angle 


 3v4 MEASURING Liby, 
angle oneither ſide; on which Baſes let fall the Per. 
pendiculars from the ſeveral Angles at a,c, ec, and g, 
then in every Trapezium, take the length of the Baſe 
by it ſelf, and the length of the two Perpendiculars 
thereon falling joined together, in one-Number by it 
ſelf, then multiply the half of the one, in the whole of 
the other, and the Product is the Area of that Trape- 
zium, which reſerve by_it ſelf; and ,working in like 
ſort with the reſt, and Laſtly, the.:Triangle igh, 
Colte&t all their Produts togethet, which ſhall ſhew 


the Content requircd. . 
To find the Superficial . Content of” any 


7; i in 
F *Ake both the Diameters and multiply them one 
into another, then extra& the .Square Root of 
that Product, and that Root will be the Diameter of a 
Circle, whoſe Content will be equal to the Content of 
the Oval: For the Area 6f a Circle, isto the Area of 
an Ellipſis, as the Square of the Diameter of that 
Circ)e,:is-to the ReRubgled Figure" of 'the'Tranſverte 
and Conjugate Diameters of .the Ellipfis, 'by the 6th 
of Archimedes Conoids and Spheroides, = 


— 


', 


Example. | A 


Let Fig. X1JL. be an Oval whoſe, longeſt Diameter | 
i5,10,Feer, and the ſhorteſt Diameter'is..6 Feet, and 
theContentrequired., .. OE, 1 | 


Multi- 
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Multiply the Length 10 bythe Breadth 6,the Product 
is60, the Square Root whereof is 7 Feet 8 Inches 11 
. Parts 5 Seconds, which 1s the ach of the Diaineter, 
the Content of whole Circle is equal tothe Content of 
the Oval . then multiply the Diameter by 10 Feet 7 
Inches 7 Parts 5 Seconds (as you were ſhewn at the 
5th Example of Prop. XVII. of this) and the Product 
is 82 Feet4 Inches 6 Parts 3 Seconds, which divide 
by 12, it produces 6 Feet 10 Inches 4 Parts 6 Seconds 
3 Thirds, which being multiplyed by it felt (viz. 
Squared) the Produtt is 477 Feet 1 Inch 5 Parts 11 Se- 
conds, the Content of the Ovalrequired. 


Scethe whole Work. - ik © $$ 
The Length of the Oval iojo| of o| © 
The Breadth of the Oval -. 60] o[:o| © 
Being multiplyed, the Product is 60[0] of o| o| 

The Square Root wherevf is 2]3 II 4 5 
Which being the M.Diam. mult. by 10 10[7] .7 

=_ 4 4 
\ 618| 8] 6 5 
4145] 
|” 4] 31 4] 
14] 1] 2|11} 
| 4] 8] 2] 
+ |S}: 
. 7The Produd is 8214| 6| 3| 2] 
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Which ProduR, divice by 12. 


£ = 1 : Hh 
- (1 Inch, And it is 
2(0 + Which multiply by 6 
Sz (6Fcet | 
pg 26, Iſs Er 
FA 2] 3| 4|2 
3] $513 
| | T1} 
6:10 


mat 


The Content of the Oval is 47| 11]5|11þ 7 


' 
— 


In Decimals,thus : Multiply the length of the Oval 
by the. breadth, and divide the Product by 1.27324 
Foot; it gives the Content. 


ProrP: XXVI. Fig XIV. 
To find the Superficial Content of a Cylin- 


der, the Diameter bemg g1Ven. 


Ote, That a Cylinder is a ſolid Body, which may 
| well berepreicnted by a Roll, either of Timber 
or- Stone; {ſuch as are uſe in Gardens for the rolling of 
Walks. 

The Proportion is, As 7 to 22, or; As 113 10.3555 
So. is the Diameter and length ot the Si.le multiplied 
one by the other, 76 the tuperficial Contenr of the 
authde of the Cylinder ,. befides the two Baſes or 


enuc.. 
The 


The Rules, this : Multiply the Diameter by the 
Length or Side; then multiply that Product by 355, 
the Product whereof divide by 11g, and it gives you 
the Content of the round Superficies. | 

Let Fig. XIF. be a Cylinder, whole Diameter is 
4 feet, and the Side or Lengti 10 feet, and the Con- 
tent require]. 

Firſt, Multiply the Diameter 4 by the Length 10, 
the Product is 40; which multiply by 2355, and the 
Pro{utt is 14.200; which divide by 113, and the Quo- 
tient is 125 feet, and 75 remaining, which is 72+ of a 
foot; and being reduced, is 125 F. 7I. 11P. 68S. for 
the Content required. 

And if you had wrought after the Proportion of + 
to 22, the Content would have been 125 F. 8I. 7 P. 
fere, which isa ſmall matter more than the former. 

[f you have the circumference and Jength of a Cy- 
lincer given, and the Content required , 

Multiply the Circumference by the Length, and 
the Produtt is the Superficial Content, 


Example. 


Let the Cireumference and Length of the Cylinder, 
Fie. XIV. be given, and the Content required. 

Multiply the Circumference 12 t. 61. 9 P. 75S. by 
_ the Length 10 F. and the Product is 125F. 71. 11P. 
for the Content required. 

If you are minded to add the Supcricial Content 
of the two Baſes or Ends of the Cylinder, you wil 
find the Content of them as you are ſhewn. before in 
meaſuring of Circles, 


X 3 PrROB. 
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PROP. XXVII. Fig. XY. 
To find the Superficial Content of a Cone. 


' Cone is a Body which hath a Circle for its Baſe, 
from whence it diminiſheth equally (like a round 
Spire of a Steeple ) ill it end in a Point. | 

Let Fig. XV. be a Cone, the Circumference of 
whole Baſe is 24 F. and the length of the Side 10F, 
and the Binvonie required. 

If you require the Content of the whole Cone, 
that 1s to ſay, the Content of the Bale, as well as the 
Content of the outfide ; then multiply the whole Side 
by half the Compaſs or Periphery of the Bale, and to 
the ProduR,add the Content of the Plain of the Bale, 


Example. 


The whole Circumterence of the Baſe being 24 F, 
the half thereof is 12 F. which being multiplied by 
the Length 10F. -produces 120F. for the Content of 
the outiide, beſides the Baſe : Then by the 1 3th Prop, 
of this, find the Content of the Circle wholc Circum- 
ference is 24, and add it to the former Content, and 


tne Produtt is the Superficial Content of tac Tone, 
togetiier with its Baſe. 


Example. 
F. 1.P.S. 
The Cent.cf the Cone withont the Baſe,is 120|0j0|9 
The Content of the Bale, 1s 4519 J(6 919 


The Content of the Cone, together with 1; 
= > ou OD e165]9]919 


PRrOD. 
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PRoP. XXIX. Fig. XFT. 
To find the S uperficial Content of a Pyramid. 


S a Cone hath a round Baſe, and diminiſheth 

equally *till it end in a Point 1o a Pyramid hath « 
an angular Baſe of 3, 4, 5, 6, or any number of Sides, 
and diminitheth to a Point at the top. 

Let Fig XV TI. beaPyramid, whole Baſe is a Square 
whole Side is 5 feet, and the length from the Baſe to 
the top, 10 fect, and the ſuperficial Content required, 

Add the four {des of the Baſe together, of which 
Produdt take halt ; then multiply that half, by the fide 


or length, 


Example. i by 


One (ide being 5 feet, the four ſides added,make 20. 
feet, the half whereof 1s 10 feet; which multiplied 
by 10 feet the length, produces 100 feet for the ſuper- 
ficial Content, beſides the Baſe: If you are minded to 
add the Content of the Bale to it, which is 5 times 5 
feet, or 25 feet, then the ſuperficial Content: of the 
Pyramid, together with the Baſe, will be 1 25 fect. 

Likewiſe if the Baſe be Triangular, you muſt add 
the three ſides of the Bale together, and take half of 
J the Produt, which multiplied by the length, gives 
you the Content: Then if you would add. the Con- 
tent of the Baſe to the Content of the outſide, mea« 
lure it as you are ſhewn before, in meaſuring of Tri- 
angles, 

Allo if the Baſe bea Pentagon, take half the Produ& 
of the five ſides of the | aſe (being added together) 
+, If i 7p) 2%, X 4 and 
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and multiply it by the length, and the Produdt piye, 
you the Content: If you are minded to add the Baſe, 
find the Content, as you are ſhewn at Prop. IX. of this, 


PrRoP. XARX. 


, To find the Superficial Content of a Globe 
or Opbere. 


Me! the Diameter or Axis,by the Circumfe. 
rence, and the Produtt will be the ſuperficial 
Content of the round Body or Globe. 


Example. 


Let the Diameter be 14 feet, the Circumference 
will be 44 fere, which being multiplied one by the 
other, the Product 15 616 feet for the Content of the 
Superficies of the Globe. 

Or find the Content of the Circle that hath the 
ſame Diameter as the Globe, and multiply that Con- 
tent by 4, and the Product is the Superficial Content 
required. 


Example. 


A Circle whoſe Diameter is 14, the Content is 
154, which multiplied by 4, the Produtt is 616, 
85 before. 


PRrOP-| 
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Przoe. XXXI Fig X)J 11. 


To find the Superficial Content of a Frag. 
ment, or part of a Globe. 


HE Superficie of any Fragment, or Portion of * 
a Globe, is to the Superticie of the remaining 
Portion ; as the Portion of the Axis or Diameter cut 
off, is to the remaining Portion of the ſame. 


Example. 


Let there be in Fg. X/TI. a Portion of a Globe 
given ABC, whole part (or Segment) of the Axis 
( or Djameter ) is 5 fect, and the whole Diameter 14 
feet, and the ſuperficial Content of the circular Part 
is required, | 

S1y by the Rule of Three, If 14 give 616, what 
wills give? Multiply 616 by 5, the Product is 3080; 
which divide by 14, and you have 220 feet for the 
ſuperficial Content of the Segment, or part of the 
Globe, 

I hall now conclude the meaſuring of Plaizs, with 
ſome direQions whereby to meal «re Land. 

 Wherein note, That 5 ; yards, or 16 47 feet in 
length, is called ( according to Statute) a Pole or 
Ferch;, and one Perch in breadth, and+.,o m length, 
is called a Rood ; and 4 Perches in breadth, and 4o in 
length, is one Acre : S9 that an Acre contains 160 
1quare Perches,: half an Acre 8o Perches, and a quar- ' 
ter of an Acre, commonly calied a Rood, 40 Perches. 


"OE 


ant 
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In meaſuring of Land, it is uſual to take the Lengths 

and Breadths with a Chain, the length of which Chain 

ſome make to contain 4 Potes (or Perches)as Mr.Gunter 

and others, and ſome make- it to contain 2. Poles, as 

Mr. Rathborn and others. | 
The Chain which I woold adviſe is thus : 

To contain 2 Perches (or 33 Feet) in length, each 
of which Perches, divide into 12 equal parts, or. (as] 
may call them) Links, and each Link into 12 equal 
parts, with little Wyars or Notches croſſwiſe. ( 

Thus the length of a Perch will be civided into 144 Ft: 
parts, and the whole Chain, conſiſting of 2 Perches, 
will contain 288 parts; 4n the middle of which Chain I 
it will be convenient to have a pretty large-Ring, that Id 
fo you may diſtinguiſh where one Perch ends, and the £6 
other begins: Allo midway between that large Ring, I 
and one end of the Chain, hang a Curtain-Ring;. and Þ} 4 
Iikewiſe hang another Curtain-Ring mi'way between 
the other end and the large Ring: So the whole 
Chain will be diviced into four equal parts or half fy 
Ferches, by the three Rings. 

The Chain being thus divided,you have every whole 
Pole equal to 12 Links, or 144 Parts; every 2 of a I 
Pole cqual tog Links, or 1c8 Parts; every halt Pole 
equal ro 6 Links, or 752 Parts: Andlaſtly, every quar- 
ter of a Pole equal to 3 Links, or 36 Parts. rp 

The Chain beins divided after this manner, you | 
have only three Denominations to ſet down, namely, I" 
Chains, Links, Parts, if you will meaſure fo near 
the truth; but in moſt Menſurations you need pro» | 4 
ceed no farther than to Chains and Links, and then you | © 
have but two D-nominations to fer down. 5 3% 
Alſo the manner of caſting up the Dimenſions, 1s 


the fame as is ſhewn all along before, only my" 
ene 


— 7 -m-—_ >, wo wo, oo. 


| C—_— 
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he'two firſt Denominations, to wit, whereas you did 
& over the Dimenſions, F, I, P, &c: fgnifying Feet, 
Inches, Parts, fo in meaſuring of Land, you muſt ſer 
over the Dimenſions, C, L, P, ſignifying Chains , 
Links, Parts : For as a Foot'contains 12 Inches, and 
in inch 12 Parts, Line meaſure (or in length); fo 
ikewiſc a Pole or Chain contains 12 Links, and one 
Link 12 Parts. 

You muſt remember to double:the number of .your 
Chains when you let them down, becauſe a Chain con. 
:2ins 2 Poles, or Perches. | 

Suppoſe in Fio./. CFEB to be a piete of Land 
vying in form of a long Square, and the length'F E, 
being meaſured with the Chain, to contain 8 Chains, 
6 Links, and 6 Parts; becauſe the dou- OC, L.P. 
ble of 8 is 16, I ſet it down thus . . 161616 
alſo the breadth E B ſet thus, containing 14. 4 2 | 

6| 


64|4 
| 167]7]1]6 
ET Which I multiply as if they were Feet,? 12|4|416| 
laches, and Parts”. . ..-.S$ | [1 


And the ProduQt in {ſquare Perches, is 244|4| o|1] 


Which 244 Chains or Perches you mutt divide by 
160 to bring them into Acres, as you read above, 
that an Acre contains 160 1{quate Poles or (9 
Perches. 24 

So you have 1 the Quotient, which is x 244 (1 
Acre, and the 84. that remains being Per- 
mes, divide by 40, the number of Perches.in a Rood, 
and you have the Quotient 2 Roots and 4 (4. 
P-rches remaining. 84 (2 

Thus the Content of that piece of Land is 4g 
found 


% 


4 Links which remains in the Multiplication, is ene 
third part of a Perch, 


Arain. 


Suppoſe Fiz. VII. to be a Field, encloſed with three 
fides, like a Triangle E DF, and you require to know 
the Content thercot. 

Let the Sid: E D-be 120 Chains or Perches, the 
Side D F 160 © hains or Perches, and the Side FF 
200 Perghgs, and the Perpendicular D G gy Per- 
ches. 

(As you were ſhewn in meaſuring of Triangles) 
take half the Baſe or Side E F, which is 1c © Perches, 
and multiply it by the Perpendicular DG gz; Per- 
cles, 


Example. 
8 I 
The length of half the Baſe EF, is 1colo[o|: 
Which multiplied by the Perpendicular 95 |o}o|- 
FOO 
990 


The Produdtt is, in ſquare Perches . . 9500[o]o| 


Which being divided by 160, produces 59 Acres, one 
| Rood and an halt; (for if you divide 


b £5 6D by 40, it is one and a half) which 
a -.. tis the Content of that Triangular picce 
952205 of Land 
X64 abba 
x6 
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found to be 1 Acre, 2 Roods, 4 Perches > and the 


E xample. | 


bib. V. Of Land. 3 I5 


Example. 


A {quare piece of Land being in breadth 120 
Chains, - 9 Links, 6 Parts, and in length 125 Chains, 
6 Links, and'2 Parts, and the Content 1 15 required. 


C. LL: P. 
The double of 120 is 240, ſet thus 240 9g 6 
The double of 125 is 25JOz {et it thus Bop 6 }-: 4 
12006] 4| 6 
| 4" 4.4 25 | 
207-0. 
187] 6] 
| 40] 


The Produ& in Perches is -& © 60321] El 10| 


Which divide by 16, and the Quorlent is 377 


Yacres: , and 1 remaining which is 1 Perch! : to which 


-Yadd the 7 Links that are in the Pro- 


Fo 
e 


dud of d Multiplication, and the KD 
whole Content will be 357 Acres, Pd, 64.57 
1 Perch, and 7 Links, which is half $60 25 (377 
a Perch, and'1 Link. oy 6 
The 1 Parts being but of a {mall | 
ralue, is ſeldom tet down. 


For as much as tn ſome Countries they allow 18 Feet 
to the Pole or Perch, and in other Countries more, 44 20 
" 24; and all allow 160 of their Perches to an Acre : 
[t will be convenient here to ſhew how to reduce one kind : 


"If Meaſure into another. 
le. 


dns, 


MEASURING Liby 


216 
Example. 


Suppole 'it were required to reduce 4 Acres, 1 
Roods, and 4 Perches of Statue Meaſure (that is, 16 
Feet and an half to the Pole) into cuſtomary Meaſure 
of 18 Feet to the Pole. 

Firſt, Reduce your given Quantity, 4 Acres, 3 
Roods, and 4 Perches, into the leaſt denomination, 
to wit, Perches; by multiplying the 4 Acres by 169, 
(the number of Perches in one Acre) and the Prody& 
is 640 Perches in the 4 Acres: Then multiply the 3 
Roods by 40 (the number of Perches in one Rood) 
and , the Produ& is 120 Perches in the 3 Roods. 
Laftly, add the 640 Perches, and the 120 Perches, all» 
the 4 Perches together, and the total Produt is 764 
Perches, being contained-in the given number, viz. 4 
Acres, 3 Roods, and 4 Perches. 

Secondly , Square the two Poles. or.Perches, that 
is to lay, maltiply each in it ſelf; As firſt, multiply the 
Pole of 18 Feet by 48 Feet, and the Product is 324 
Feet: Then multiply the Pole of 16 Feet and an half 
by 16Feert and an half, and the Produdt is 272 Feet, 
and 3 Inches. 

Thirdly, Say by the Rule of Three: «As: 324 


(which is the Square of the 18 feet Pole) 7s to 272] 


Feet and 3 Inches (which is the Square of the 16 Fees 
and an half Pole): So is 764 Perches (the number 
given). To a fourth Number required, 


6 = 


-"_ 


Firſt, multiply 764. by. 272 Feet and. 3 Inches, and 
the Product is 207999, which divide by the firſt num» 
ber in the Queſtion, namely, 324, and-the Quotient 18 
641 Perches, +; of a Perch, which being abrevieAr 
is +2 of a Perch, 


Fourthly, 


nal 


Lib.V: > of Ele | 1; $17 
- Fourthly, To reduce the Perches into Acres, divide 
them by 160 10 641 Perches being divided by 160, 
you find 4 Acres and 1 Perch remaining. * * ©. 
Thus you ſee, that 4 Acres, 3 Roods, and 4Perches 

of Statute Meaſure, of 16 Feet and an half to the 

| Pole, being reduced, is 4 Acres, 1 Perch, and Z£ of a 

I Perch, cuſtomary Mealure of '1 8 Feet to the Pole, 


An Example of the whole Works. 


The quantity given is 4 Acres, 3 Roods, 4 Perches 
of Statute Meaſure, to be reduced to cuſtomary Mea- 
lure of 18 Feet to the Pole or Perch, 

Firſt, reduce the Quantity-givert into the leaft Jeno- 
mination, namely, Perches. --- :Hpt 2: 


w————_— ww - —  -- —_ os 


'| Firſt, Reduce the . . 4 Acres. 
The Perches in 1 Acreis . . 160;Being multiplied, 


The Perches in 4 Acres is . . .640 


: Secondly, Reduce the .:...... 2 Roods. "| 
The Perches in 1 Rood is ; ; 40zBeing multiplied, 


w»+ on,” TD ct 


The Perches in 3 Roods is . . 120 
+ 2 TOI 


M The third number 4 being the leaſt denomination, 
. Jamely, Perches, needs no reducing. = EI 


4] Now add the Perches together. 640 
G OTE I 29 
is - + 


d, [nd you find the Quantity given contains 764 Perches. 
wo ; The 
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The Quantity given being brought into Perches, the 


enſuing Work will be,to find the number of Superficial 
Feet that each Polc contains. 


_ "Abd, Firſt, The Fole&f . . i {5 18 Feet 
Being ſquared, or multiplied by 


Contains, or the Produtt is . 


Secondly, The Pole-of . . .._ 
Being {quared, or multiplied by . 


Contains, or the Productis . '.. , 27213hÞ 


T hirdly,By the Rule of- Three, ſay, As 324 Feet, i 
fo 272 Feet, 2 Inches: So is 764 Perches, to a foutth 
Number required. 

| FORE 


| Multiply the ſecond Number . . 272]3 
© By The third 77.5 ©0964 


 1988| 

1632 | 

I 904. 
I91 


—_— 


TR TRANS :- >: 3 5-50; 297999] i 


| 4 Perches of Statute Meaſure of 16 Feet and an 


| the Product is 640, to which add the 1 Perch given, 
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Which divide by the firſt number 324, and the 
Quotient 1s 641 Perches, and +; parts of a Perch, 
which abreviated is 32> parts of a 
Perch, which is almoſt a Perch. (2 

Fourthly, Having now reduced G(1 
the Quantity of given Perches x353(5 
(namely, 764 of Statute Meaſure) 227999 (641 
to 641 Perches, and 3+ of a Perch, 32444 
of cuſtomary Meaſure of 18 Feet J2N 
to the Pole or Perch ; the next work 3 
is to brings theſe Perches into Acres, 

Which to do, divide them by 160, and the Quotient 
(as you {ee in the Margin ) is 4 Acres and i Perch, 
to which add the 4+ of a Perch, and . | 

then you have 4 Acres, 1 Perch, and (1 Perch. 

:5 of a Perch, of cuſtomary Mea- £4X (4 Acres, 
lure (of 18 Feet to the Pole) con- 6g 

tained in 4 Acres, 3 Roods, and 


half to the Pole. 


A ſecond Example. 


Suppole on the contrary, that 4 Acres, 1 Perch, and 
12 of a Perch, of cuſtomary Meaſure of 18 Feet to 
the Pole, were required to be reduced into Statute 
Meaſure, of 16 Feet and an half to the Pole. 

As in, the laſt Example, Firſt reduce the given 
Quantity into the leaſt Denomination, to wit, Feet ; 
tor in this Example,the leaſt Denomination is Parts of 
a Perch, which are Feet. 


Therefore firſt multiply the 4 Acres, by 160, and 


and it is 641 Perches, 
Y Secondly, 
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Secondly , To bring thele Perches into Feet, you 
muſt multiply them by the number of Feet contained 
in a Perch, which, as you found before in the laſt Ey. 
ample, by multiplying 18 by 18, the ProduR was 324 : 
So then you muſt multiply 641 Perches by 324 Feet, 
and the Produdt will be 207684 Feet: To which you 
muſt add the Fraftion #}, whole value you muſt find 
thus: 

Firſt, multiply the Numerator 35 by the number of 
Feet in a Perch, to wit, 324, and the Produdt is 11 340, 
which divide by the Denomunator 36, and the Quo. 
tient is 315 Feet, which is the value of the Fraction 
24 and muſt be added to the 2c7684 Feet, and then 
the whole number of Feet will be 207999. Thus 
you have the Quantity given reduced into the leaſt 
denomination, namely, Fcet. 

And becauſe the Statute Pole 16 Feet and an half is 
a FraQtion, and being {quared, it produces a Fraction, 
and muſt be the fir number in the Queſtion, accor- 
ding to the Rule of Three , and by conſequence the 
Divifor of the Diviſion; which cannot be in Vulgar A- 
rithmetic to divide by an [nteger mixt with a FraQtion: 
We muſt therefore reduce the Feet into Inches, by 
multiplying 207999 by 12, the Produd is 2495985 
Inches; likewiſe multiply 272 Feet by 12, and the 
ProduR is 3264, to which add the 3 Inches that be- 
lons to the 272 Feet, and it is 3267 Inches. 

Then divide 2495988'by 3267, rhe number of In- 
ches in a Statute Perch, and the {2uotient 1s 76 4 Per- 
ches of Statute Meaſure, which divide by 160, and 
you have 4 Acres in the Quotient, and 124 Perches 
remaining; which 124 divide þy 40, the Perches in a 
Rood, and you haye 3 Roods and 4 Perches. 


30 


0 


Lib.Y. of Land. 321 


So that 4 Acres, 1 Perch,and ++ of a Perch,of Cuſto- 
mary Meaſure being reduced to Statute Meaſure, 
contains 4 Acres, 3 Roods, and 4 Perches, which was 
required to be done. 

After the ſame method may any Cuſtomary Quan- 
tity whatſoever be reduced. 

| thall not need to mention any more Examples of 
Land that is circular,or irregular Plats, having already 
ſhewn how to find their Contents. 

Note : When you meaſure the length or breadth 
of a Field with your Chain, you muſt meaſure in a 
ſreight Line as near as you can, otherwiſe you will 
make the Length longer than it is. 

E ſhall conclude the meaſuring of Superficial Plains 
with this advice: 

If you intend to learn any thing that is herein con- 
tained, you muſt not only Read, but likewiſe put Pen 
to Paper, and caſt up the Examples, and alſo ether Ex- 
amples of your own propoſing, and with a little Uſe 
mixt with Diligence, you will ſoon attain to your 
deſire: And you will find this way of multiplying 
Fractions into Integers very pleaſant and brief, in re- 
lpect of the other way in Vulgar Arithmetick, whereby 
the Integers muſt be reduced into the leaſt Denomina- 
tion, which is 4 times more labour than this way, 
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Þ Y meaſurins of Solids is meant the meaſu- 
ys ring of Stone, Timber, diggins of Earth, 
and all ſolid Magnitude whatſoever. 
And as from the motion of a Line is 
made a Superficies, fo hkewiſe from the 
motion of a Superficies is made a Solid 
or Mathematical Body. 
An1 as a Superficies conſiſts of Length and Breadth, 
ſo a Solid or Mathematical Body conſiſts of Length, 
Breadth, and Depth (or Thickneſs.) 
— There snofarther progreſs; for which way loevet 
a Solid Body is moved, a Solid Magnitude will bc 
thereby deſcribed. 
In mealuring of Solids, 1 ſhall begin with the Cuve, 
it being moſt ealie to meaſure, , 


— _ Bf. 
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A Cube is a Refangular or Square Solid, that hath 
an equal Length, Breadth, and Depth, and is come 
prehended under {ix equal Squares, and may well be 
repreſented by a Dye, which is it ſelf a little Cube. 

And as in meaſuring of Plains you only multiply 
the Breadth by the Length, for the gaining of the 
Content. 

So in mea'uring of Solids, you muſt firft multiply 
the 3readth by the Length, for the gaining the ſuper- 
ficial Content; and then multiply that Superficial 
Content by the depth or thickneſs of the Solid Body, 
and the Product 1s the Solid Content. 


Of Timber or Stone being Square and 
equal Sided. 


FLOP. 1: Fig. ]. 


Fig. I. bemg a Cube 12 Inches in Leneth, 
and 12 Inches in Breadth, and 12 In- 
ches in Depth, What # the Solid Con- 
tent thereof ? 


[rſt multiply 12 Inches the Length by 12 Inches 
_ the Breadth, and the Produ& is 144 Inches for 
the Superficial Content ; which multiplied by : 2 In- 
ches-the Depth, produces 1728 Inches for the Solid 
Content of ' that Cube. 


T A. Exam- 
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J 
Example. c 
Inches , 
BY FRI. 12 1 
OW Ur a ar a He 12 
24 
Z 12 
'T he Superficial Contentis , . . « « 144 
- Which multiply by the Depth , , . 12 \ 
| | 258 
144 
And the Solid Content required, . is 7 1728 
T 


Where, by the way,you may take notice, e, That asa IV 
Sup erficial Foot contains 144. Superficial Inches, lo 
likewiſe a Cubical or Solid Foot contains 1728 Cubical 
Inches, bcing produced as above. 

$9 that by a Foot of Timber or Stone; or any other 

Solid Material in whatfoever kind of Solid it be found, | T 
is underſtood a Cube containing 1725 Cubical Inches, 
and conlequently half a Foot Solid contains 864 Cu- 
bick Inches, and a quarter of a Foot contains 432 Cy: 


bick Inches, 
PS Oy, 14: 


If the Side of a Cube of Timber or Stone 
be 4 Feet 5 Inches, What the Content 
of that Cube ? 


"Irſt find the Content of the Side, by multiplying 
4 Feet 5 Inches by-it ſelf, that is, by 4 Feet 5 In- 
ches, 
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ches, it produces 19 Feet, 6 Inches, 1 Part, for the 
Superficial Content of the Side ; which Produ@ mul. 
tiplied by the ſaid 4. Feet, 5 Inches, produces 86 Feet, 


1 Inch, 10 Parts, and 5 Seconds, for the Content re- 
quired, 


Example, | 
EY OR ES oO + 3 
The Side given, is . '.;. «i; 4 5] ololo 
Which multiply by it felt .. . i, 4] 5] o[jolo 
I6] 2| | | 
2018 
| ES Do REM B 
The Superficial Content of the Side,is 19 | 6 | ET 
Which multiply by the Depth or Side 4| 5| 
 76| 2] 6|s 
af 
7[m1| 4 


The Solid Content required, is- . 86| 1|fo]5] 


PROP. 
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PrRoP. TIT. Fig. TT. 


Suppoſe m Fig. Il. ABCD to be 4 
ſtreight piece of Timber , terminated at 
bath ends by two equal long Squares, (Which 
may be called the Baſes ) the length of 


Which piece BD « 3 Feet, 4 Inches, 
and the broader fide of the Baſe AB 


x Foot 8 Inches, and the narrower Side 
BC 1 Foot, 1 Inch, and the Content of | 


this piece be required. 


Irſ find the Superficial Content of the Baſe or End,ſ » 
By multiplying the broader Side 1 Foot 8 Inches, 

by the narrower Side 1 Foot 1 Inch, the Produd is 
1 Foot, 9 Inches, 3 Parts, for the Superficial Content 
of the nd ; which 1 Foot, 9g Inches, 8 Parts, being 
multiplied by the Length 3 Feet, 4 Inches, Produces 
6 Feet, 2Parts, 8 Seconds, for the Solid Content of 
that piece of Timber. 


yo FR. 
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Example, 
F.J.P,S,T. 


The broader Side of the Baſe AB, is rj8|0|olo 
The narrower Side BC, s . . . 11[1]0 o| 
Being multiplied. I n | IT 
118 


———_ 


—— 
_ 


The Superficial Content of the Bafe, is 1.| 9 s 
Which multiply by the Length AE . 314 


3|4] | |} 
a 


2 
t212| 8] 


s | 


No wo 


q . 


The Solid Content required, is . . 61o[2| 8] b 


PROP. IV; 


,| Suppoſe a piece of Timber or Stone, whoſe 
"ll Length is 3 Feet, 4 Inches_ be termmated 
td at both ends by two .equal Quadrats (or 
g Squares) the' Side whereof 45, 4 Foot, +7 
Inches, what # the Content of fuch piece ? 


[rſt find the Content of one. end, or Baſe, by multi- 
plying 1 Foot 7 Inches, by 1 Foot 7 Inches, it 
produces 2 Feet, 6 Inches, and 1 Part, for the Con- I 
tent ; then multiply the-Content of the End by the 4 
Length 3 Feet 4 Inches, and it produces 8Feet, -4. 
M. Inches, 3 Parts, and 4 Seconds, for the Solid Content. 
An 


/ 
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An Advertiſement. | 
| 


| 


The uſval:way among many. Men, to meaſure Tim. 
ber whoſe Sides are unequal, (although it be a falſe I | 
way ) is this: They uſually add the Breadth and 
Depth together, and take the half for the Side of ; 
mean Square, and after they have found the Content 
of that mean 'Square, as they call it, ( falſe Square, 
as I term it) they multiply it into (or by ) the 
Length, .and the Produ&t they conclude is the Con. 
tent of the Piece. 

Let us compare this falſe way with the true way. 

Suppole the piece of Timber in- the preceding 
Prop. 11k -whoſe Sides are unequal, to wit, one Side 
of the Baſe'( or End ) A B; is 1 Foot, 8 Inches, and | 
the other Side of the ſame Baſe (or end) BC, is 
1 Foot, 1 Inch. ; 


| Firſt, They, add the! two Sides together, namely, | |, 
s | 1 Foot, 8 Inches, and 1 Foot, '1 Inch, which make | | 
| 2 Feet, 9 Inches, the half' whereof is 1 Foot, 4 Inches, | |, 
1 | "and 6Parts, which they multiply by it ſelf, namely, : 
| 1 Foot,: 41nches, and 6 Parts, and the Product is 1 Þ |j 
{ 


Foot, ro Inches, 8 Parts, and 3 Seconds, which they 
alſo multiply. by the Length 3-Feet, 4 Inches, and the 

| Produ&t.is 6 Feet, 3 Inches, 7 Parts, and 6 Seconds, |, 
for the Content, which is more than the true Con- F|, 

tent by above a quarter of a Foot, and the more un- F|, 

equal the two Sides are, the more falſe this way of I; 
Meaſuring. gives the Content. 


bp _ 


[Lib. VI. 
| Of Timber or Stone, conſiſting of 
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3, 5, Or more Sides. 


Pkor. Vi Fg. ITT. 


Lhe Fig. I1I. to be a ſtreight piece of 
Timber or Stone, whoſe Length AB is 
20 Feet , to be termmated at both ends 
with two equal Equilateral Triangles, the 
Side whereof GF us 12 Feet ; the Con- 
tent whereof is required. 


| - Take this a5 a General Rule for Regular Polygons. 


[rſt, meaſure all the Sides round about, or girt them 
with a Line, then take half that length for one 
lum, or breadth ; then find the Center H of the End 
or Baſe, which you may do by finding the middle of 
the Baſe Line, as alſo of one Side; and from the An- - 
Sles 'oppoſite to the Bale Line, and'that Side, draw 
wo Lines to the middle of them, and where thoſe 
Lines inter{e&t, there is the Center of the 1 riangle, 
4 a the Figure at H ;, then take the neareſt diſtance 
irom the Center to one of the Sides for the other Sum 
or Depth; then multiply that Breadth and Depth one 
by the other, and the Produd is the cavertic One 
tent of the End. or Bate of the Piece, which Content 
multiplied by the Length of the Piece, produces the 


\[90lid Content. 


 Exam- 


[0 
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Example. 


TheGirt of the 3 Sides is 36 Feet, the half where. 
of is 18 Feet, which multiply by the neareſt ſpace 


from the Center to one Side, which is 3 Feet, 5 In- . 
ches, 6 Parts, 10 Seconds, and the Produtt is 62 Feet, 
4 Inches, and 3 Parts, for the Content of the Baſe, or | 
end of the Piece; which multiplied by the length of 
the Piece 30 Feet, produces 1870 Feet, + Inches, 
and 6 Parts, for the Content of the Piece. 
The Operation. 
The 3 Sides being added is 36E.2 * A p % vr " 
the half whereof, s . . . ... | | | 
Which multiply by the neareſt 1 RS 
{pace from the Center, to wit, . [51242944 rt 
54 4 '5] 'Y 
716 
The Superficial Content of the Bales 62 + d 
Which multiply by the Length 8. 30 n, h 
1860|7| 6 
10| 
The Solid Content of the whole? ,__|_ | 
RY. +4 $1979 71 


Lib. VI. of SOLATDS. - 333 


Otherwiſe thus : 


Find the Perpendicular of the Triangle, by the 4th 


Prop. of meaſuring of Plains, then multiply the Per- 


| 


rendicular by halt the Baſe, the Produa whereof 
being multiplied into the Length, gives the Solid 
Content. 


Example. 

F.I.P.S. 
The Perpendicular is . «- .' . 10[4|8[6 

Which multiply by half the Bale ., , 6 
| 60|4|3| 

2 
ſhe Content of the End, is . . . 62 4|3 4a 

Vhich multiply by the Length . . 30o| | 

1860|716| 

10 


:he Content (as before) is . . 1870[7|6| 
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Proe. VI. Fig. IF. 


Admit Fig. IV. were a ſtreight piece of 
Timber , termmated at both ends with 
two equal Pentagons, Whoſe Side AB 
is 12 Inches, and the neareſt diſtance 
from the Center C to the middle of the 
Side at D, us 8 Inches, and the Length] 
EF 15 Feet, and the Content required. 


Example. 


The 5 Sides added together is 5 F. the half my : f 
ES. > +; 5] 0] 
Which multiply by CD. . . . . . o[8| | 
| l N 
| 14]. 
The Content of the Baſe, is '' | 7 ©Þ x ; 
Which multiply by the Length , . . 15 F, 
| T's uf 


The Solid Content is 
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Of Squared Timber or Stone, being big er 
at one end than at the other, in which 
form ſome Timber Trees grow , and being 
felld, are ſo hewn and brought to a 
Oquare. 


Pro? VII. Fig. V. 


Admit Fig. V. to be a ſtreight piece of Tims 
ber or Stone, terminated at both ends with 
two unequal Squares ; the Side of. the 
greater Square (or end) AB # 1 Foot, 
8 Inches, and the Side of the leſſer Square 
(or upper end) EF, us 1 Foot, 3 Inches, 
and the length AE, 20 Feet , What. #8 
the Content * 


The Rule 55 this : 


;., T;Ind the Content of the lower end (or greater 
4 Square) ABC. 2". Find the Content of the 
upper end ( or lefſer Square) EGDF. 3”, Multi- 
ply one Content by the other. 4. From that Produ@ 
extradt the Square Root. 5". Add.this Square Root 
- | and the whole Content of both the Baſes into one 
Sum. 6%. Multiply this Sum by one Third part of 
the Altitude (or length) of the Piece, and the Pro- 
ar will be the Solid Content required. 

6 Which 
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Which Rule is demonſtrated by Mr. Oghtred for 


meaſuring a Segment of a Pyramid, in Ch.19. Prob.21, 
of his Clavis Mathematice. 


Example. 


Firſt, Find the Superficial Content of the lower 
end ABC, by multiplying 1 Foot, 8 Inches, by 1 
Foot, 8 Inches, it produces 2 Feet, 9 Inches, 4 Parts, 
for the Superficial Content of the lower end. 

Secondly , Find the Content of the upper end (or 
lefſer Square) EGDF, by multiplying 1 Foot, 2 
Inches, by 1 Foot, 3 Inches, the Product whereof is 
1 Foot, 6 Inches, and 9g Parts, for the Superficial 
Content of the leſſer Square (orupper end.) 
© Thirdly, Multiply one Content by the other, to 
wit, 1 Foot, 6 Inches, and 9g Parts, by 2 Feet, 9g | 
Inches, and 4. Parts, and the Product is 4 Feet, 4 In- 
ches, and 1 Part. 

Fourthly , Extra@ the Square Root of 4 Feet, 4 
Rb, and 1 Part, which Root is 2 Feet, and1 
nch. 

Fifthly, Add this Square Root and the Content of 
both the Baſes together, all three in one Sum, and 
the ProduRt is 6 Feet, 5 Inches, and 1 Part. 

Sixthly , Multiply the laſt Sum by a third part of 
the length, namely, 6 Feet, 8 Inches, and the Pro- 
du& will be 4.2 Feet, 9 Inches, to Parts, and 8 Seconds, 


for the Solid Content required. 


Lib.VI. _ of SOLIDS. 
The Operation; 


* 1 8d 7 8 
The Side AB is .. ... : + 2118$1:036 
Which ſquare, or moltiply by i it ſelf *. 1[8| olo 


M———— _—_—— 


118] 


| +. 
The Superficial Cont. of the lower end, is 2|9| 4| 


The _ of the leſſer Square, or upper? E-| 
end, : FTE] 
Which fairs or multiply by it ſelf . I[3 


The Superficial Cont. of the upper end, is 1 
Which te by the Cont. of the lower end 2 Tl 


Then Produ& of one end ODEs ”, | 
the other, 1s p 6 


The Square Root WTF? W655 2/1 | 4 
To which, add the Cont. of the lower end 2 
Alſo add the Content of the upper end x 5 ol_ 


And the Produft is . » ; 
Which mult. by one Thixd of the length « 6 KN 


The Solid Content required, is : . 4219] 1018| 


A 2 
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An- Advertiſement. 


The uſual way which a preat many Men nſe in meaſu- 
' rho ſuch a piece of Timber or Stone, is this, which is a 
folſe way, and finds a Content leſs than the true Con- 
Fen. 


They take the Sides of the Square about the middle 
of the Piece, and this Square of the middle of the 
Piece they ſuppoſe to be a mean Square between the 
greater end and the lefſer end; then they multiply 
the Content of this Square, by the Length of the 
Piece. 

Let us compare this falſe way with the true way, 
and ſee what difference there will be between the Con- 
tent of the Piece found by the foregoing 7th Prop. 
and the Content of the ſame Piece found according to 
the uſual ( but falſe ) way. 


| Exambple. 


The fide of the Square taken in the middle of the 
Piece is 1 Foot, 5 Inches, and 6 Parts, which multi- 
plied by it ſelf, produces 2 Feet, 1 Inch, 6 Parts, and 
3 Seconds, for the Content of the Mean Square, as 
they account it, which Content they multiply by the 
length of the Piece, 20 Feet, and it produces 42 
Feet, 6 Inches, and 5 Parts, for the Solid Content, 
which is above a quarter of a Solid Foot leſs thin the 
true Content found before, and the more the Tree 

or Solid whatſoever) diminiſheth, the more the 
ontent meaſured this falſe way will want of the true 


Content. | 
R ; &E xam- 


Lib.VI. of SOLIDS. 


Example 


"0 


19 


Suppoſe a diecs of Timber , being the ſame length 2 20 
Feet , were 1 Fodor, 8 Inches [hnare, at the lower ( or 
greater) end; and 1 Foot ſquare at the upper (or leſſer ) 


end, and the Content required. 


Firſt, We will find it the true way. 


The Content of the greater end (whoſe 
Si L.}S8 ;-; 

The Content of the leſſer end ( whoſe 
Side is 1 F,) is Tg 


Which being multiplied, produces 


The Square Root whereof, is _—_ 
To which, add the Content of the greater 
end 


The Produd is 


Which multiply by £ D part of the length 6 


FEES; 


Gf 


"F' 


O 


| 


4 


O 


21914} 


£219 
Alſo add the Content of the lefler end 110 lol. 


I 


8 


| 


4| 


nh 


| 


The true Solid Content, is 


340 
Now let us ſee what the uſual ( but falſe) way 
will produce, 


F. I. P. 

Theſide of the Square taken in the middle, is 1 |4|g 

Which multiplie by it ſelf, namely, ._ . 11410 

| A IKS I [4] | 

| 4j | 

_12141 

The Content of the mean Square, is , . 1 9|4 
Which multiply by the length . . , . 20 


The Content ( thefalſe way) is ; . « 3516[8| 


Which Content is leſs than the true Content by al- 
moſt 7 'of a- Solid- Foot, which ih meaſuring of a 
great quantity of- Taper-grown Timber , would be 
conſiderable. 


Of PYRAMIDS. 


A Pyramid. is a Solid, comprehended under plain 
Surfaces, and from a Triangular, Quadrangular, or 
any Multangular Baſe, diminiſheth equally leſs and 
leſs, *till it finiſh or end in a Point at top; ſuch are the 
Spires of ſome Steeples. 

Note : Tf a Pyramid be cut into two Segments or 
Parts by a plain Parallel to the Baſe, 'one of thoſe 


Segments or Parts will be a Pyramid (to wit, .that | 


which diminiſheth to a Point) and the other Segment 
or Part will have two unequal Baſes, ſuch as is Fig. 


the manner of finding its Content is ſhewn at Prop Y1l. 
PROD. 


MEASURING Lib.vt | 


Tn—_———Ww— ed «s Head ww tt oo oe R Head i 


-» 
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ProP. VIII. Fi VT. 


Admit Fig. VI. were a Pyramid, Whoſe Baſe 
15 an Equilateral Triangle, and one fide of 
the Baſe AB « 1 Foot, and the Per- 
pendicular of the Baſe CD 10 Inches, 
4 Parts, 6 Seconds, and the length of the. 
Pyramid RS 8 Feet, What is the Con- 
tent of this Pyramid * | 


The Rule for finding the Content, is this. 


M22 the Content of the Baſe, by one Third 
| part of the height of the Pyramid, and the 
| | Produtt 4s the folid Content. (By Height, is to be. 
2 | underſtood a Perpendicular Line, that falleth from 
the top of the Pyramid to the middle or Center of the 
Baſe: You are not to underſtand by Height, the 
length of the ſlope Line on the outſide RS, for that 
\ | is longer than the Altitude or Height.) And before 
} | we proceed any farther, it will be conyenient to ſhew 
1 | how to find the height of any Pyramid. 
- 


How to find the Height of any Pyramid. 


>| Firſt, Square the Semidiameter of the: Baſe. 


t| Secondly, Square the length of the Pyramid, which 
+ | the flope Line RS. 


7 | Thirdly, Subtra& the leſſer Square out of the 
[ greater, | 


D, Z 4 Fourthlr, 
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Fourthly , Find the Square Root of the remainer, 
and that is the Height required. 


Example. 


Firſt, The Semidiameter of the Baſe EF, is 3 
Inches, 5 Parts, 7 Seconds, which being ſquared, is 
12 Inches, (or 1 of thole Inches whereof 12 make a 
Su perficial Foot.) 

"analy , The length of the Pyramid R S, is 8 
Feet, which being {quared, is 64, Feet. 

. Thirdly, The lefſer Square 1 Inch, being taken 
out of the greater Square 64 Feet, there remainy 63 
Feet, and 11 Inches. 

Fourthly, The Root of 63 Feet, and 1r ack: 
being exreaed; is 7 Feet, 11 Inches, 11 Parts; which 
15 the height of the Pyramid required, 

And this Rule is general, for the finding the height 


of any Pyramid, whether Triangular, Quadrangular, 
or Multangular, always remembring to find the Center 
of the Baſe, that ſo you may have the Semidiameter 


thereof 5 which Centers are found, by drawing Lines 
from the Angles, to the Middle of the Sides oppolite 


to th 
m— The Operation. x P. e.T, 


The Semidiameter of the Baſe, being? | m 
EF F, 1s . . C5 ) i | | 
You muſt ſquare, that i is, multiply it by 3|5| bl: 
"Ella 
1|3[2[11 
i|3{\2[11] 
| 1 
Si 


The Square of the Cemidiameter, i is 1]ojo]o <p 


The 
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| N ny : | F. L. P. IJ 
The length of the Pyramid RS, is 8| o| ol © 
Which ſquare, or multiply by it ſelf 8 | | 


And the length being ſquared, is 64 o| ol © 
Out of which, ſubtract the Square? | | 
of the Semidiameter . . . c | | + 
And there remains . . . . 63] [1] 3] I” 
The Square Root whereof (being 7 HY 
the height) 18: «+» 7|u[11[u + 


AA 


Thus having found the height of the Pyramid, we 
will proceed in the next place, to find the Content of 
the Bale. 


dt 

The Perpendicular CD,is . o{[1o|[ 4| 6] 

Which multiply by half the Baſe AC | 6 | | 
The Content of the Baſe, is . . o| 5| 2| z 
Which multiply by 5 of the height 2| 7 | II | 11 + 
10] 4} 1110 
2]11 2 
I 2 


A Es > 
The Solid Content of the Pyramid,is 1] i 9/1 


as 
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Prov. IX. Fi. V TT. 
Admit Fig. VII. were a Pyramid, whoſe | 
length AE # 15 Feet, aud the Baſe 
q of it ABCD a Square, Whoſe Side | 
y AB, or CD, « 2 Feet, 6 Inchy, 
| what is the Content ? | 


Irſt find the Altitude, or Height, . which is the 
4 prick Line EF, by the Rule in the foregoing 
Prop. VTI7. then multiply -one Third part of the 
Height by the Content of the Baſe AB CD, and 
the Produtt is the Content required. 


The Operation. 


<< wy www ws 


Which multiply by it ſelf . Y , 2-| 6 | 
4| 3 

I 
I 


The Content of the Baſe, is . . 6{ 3|ololo 
Which multiply by 3 of the Height 4|11]9|6|4 
: 24] 2 9|3] 1 
F| 4j0j211 

o| | 


me 


Howl. 


Lib.VI. of SOLIDS.'.' gygg 
How to find the\'Third part'of any Number 


Suppoſe you were'to find the one er part of the 
height of the Pyramid-aforefaid. 


— 
Set down your Number, thus © 14411 [a[71el 


Then ſay, The + part of 14 Feet, 1 is. 4| oy 

The + part of 1 1 Inches, is . . , | 3181 |. 
The 3 4 part of 4 Parts,4s .- , 4 ©! 1 114 
The 2 part of 57 > Seconds > 8: ie aint 2| 


Being added, the Produttis . . . 47 119]6|4] 


Whichis the Third part required. 


After the ſame manner you may fnd ths third Part 


of any other - tumber; yau may, likewile' find the 
[fourth Part, or -fifth;Part of On Number, after the 
ſame manner. 


 Pror.Xk. "tis V1. 


Admit Fig. VIH. were a Pyramid, whoſe 
| length AH & 15 Feet, and the Baſe 
thereof a Pentagon whoſe Side AB 16 
2 Feet , 6 Fes, and the Content "re- 


quired. 


Fn find the Content of the Baſe ABC DE (by 
the Rule delivered at the gth Prop. of Lib.;;, of 


meaſuring of Plains:) which I mill here repeat, : 
The 


0 4. The Rule is thi: 
©: As 182, Is to: 125: So is the Side of the Pentagon 
given, To the Semidiameter of a. Circle inſcribed 
within that Pentagon. 
\ - Then fay, If 182 give 125, what will ( the Side 
of the Pentagon) 2 Feet, 6 Inches, give ) 
by OL ES Up Fe L 
| Multiply the -ſecond number - .. . . 12516 
Ay the third number . , . . - . . : 2j6 
T4 rs - 250]-1 
| | 62|6 
didepadettis : ami 
1139 £1 SOLAR 7 ner 


2 Which divide by the firſt number. 182 , and the Quo: 


wr my RD gw ww 1.DQJ.D4 


Yo => == 0 - FO on 


whieh divide by 182, and the 
Quotient. is $ Inches, \and 104 re- 
mains, which multiply by 12, and 


Qeritis 1 Foot; 'and 130 remains, which multiply by 
12, and the-Produ@ is 1560, 


(130 
XZ (1 Foot. 
X32 


#the'\Produd is 1248, which divide 


Parts, a 


and the Quotient is 1o Seconds, 
and 52 remains, which multiply 
by 12, and the Produdt is 624, 
which divide by 18 2,and the Quo» 
:$ient 1s 3 Thirds ;, as you may ſee 
in the Margin : There is yet a 


by-182 and the Quotient is 6 - - 
: ad 156 remaining, which | 

enultiply by 12, and the Produdt. - 

is..1372, which, divide by 82 3 . 


(104 e 4 On - 
x56& (8 Inches. 
P 4.) SANE 
Remainer, 


LibVl. "of SOLIDS. 


Remainer, but the value of it is 


| 104 

not 7325 part of an Inch; and in I2 
many Caſes you will not.need to 2c8 
proceed any farther than to Parts __* 
of Inches. 4 

In the next place, there is the 1248 
6 Inches that belong to the 312 
Feet, to be divided by 182; but (156 
becauſe the Diviſor is greater #z48 (6 Parts; 
than the Dividend, multiply the 48z 
6 Inches by 144, and the Product _ p 
is 864. Seconds ;, then divide the 3 
864 by 182, and the Quotient is wha 
4 Seconds, which you muſt add to 312 
the 10 Seconds, and they make x 156 
Part, and 2 Seconds. n 

So is there found the length of 127- 
the Semidiameter of the Circle ol 
inſcribed within the Pentagon , , #05 | 
( whole Side was given.) namely, 27 (10-206 

#7. TIX 

1 Foot, 8 Inches, 7 Parts, 2 Se- i 


conds, and 3 Thirds, which is 
the neareſt diſtance from the Center of the Pentagon, 
to either of the Sides, 


The next work will be, to find the Content of the 
Bale of the Pyramid. 
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LS) | . 'B:1.K:6:T 
Firſt, add the 5 Sides together, _ Mix 


they make 12 Feet, and 6 Inches, > 6 3|o 

the half whereof, s - . . BO | || 
Which multiply by the Semidiameter? | | 

found , which is & 0604.0 SI L# 


$1 


a_ 


And the Content of the Baſe F 
SECDE AM =: 10 [ur 

Which multiply by a third Part of 
the height of the-Pyramid , . 3 F--4 | 


And the Solid Content of the Pyra- > 1: N bay 
— 7 OST OT Ons wa a bo & 7] 1] 


I ſhall not inſtance any more Examples of Pyramids; 
for if the Baſe conſiſt of 6 or more Sides, the Content] th 
of the Baſe may be found by the Rules delivered in} Ss 
Lib.F. and then by multiplying the Content of the re 
Baſe into one third part of the height of the Pyramid, 
the Produdt is the Solid Content. T 
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of Round Solids , ſuch as are Cylinders 


Cones , Spheres, Columns , &c. 
Proye. XI. Fig. IX. 
Admit Fig. I X. were a Cylmder, (by Cy- 


linder 1s meant, ſuch a like Solid as is 
uſed in Gardens for the Rolling of Walks) 
whoſe length A B is 6 Feet, and the 
Diameter B C, 1 Foot and 4. Inches, and 
the Content required. 


The Rale for meaſuring ſuch a Solid, is this : 


Ultiply the Content of the Baſe B C, or AD, 
by the length AB, and the ProduR is the 
Solid Content. | 

Firſt, let us find the Content of the Baſe, the Rule is 
this: As 452, (that is, four times 113) Js t0 355: 
So is the Square of the Diameter, To the Content 
| required. 


F, L P.S. 
The Diameter is'1 F, 41. the Square? a hl o| 
% YT RY ROE WY RE REG F-—--—-4 
Which multiply by . ; . } « 355] 1 
355 "[*] 
266| 3 


| And the Produtis . «© Þ » 631] 14] 
Which 


350 
(179 
63x ( 1Foot, 
45% 
179 
I2 
35S 
179. 
2140 


(340 
2#48 (4 Inches. 


452 
340 
I2 
680 
340 
4080 


ie © 
428 ( 9 Parts. 


XYZ 


Then the Content of the Baſe is _— 


to be 


Which muſt be multiplied by 63 


length A B 
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Which divide by the firſt num. 
ber 452, and the Quotient is x 

*00t, as you ſee in the Margin 
and 179 remains; then continuing 
multiplying the Remainers by 12, 
and dividing the Produdts by 452, 
till you come to the Denomina- 


' tion of Thirds; as you ſee in the 


Margin; at laft your Quotient is 
9 Parts, and 12 remaining, which 
12 is inconſiderate in value but 
for the 1 Inch, and 4. Parts, that 
belong to the 631 Feet, and for 
the 12 that remains aboye your 
laſt Diviſion, you may add 6 
Thirds ; for if you ſhould con- 
tinue multiplying and dividing 
the Remains, you would produce 
6 Thirds. 


F. I. P.S.T. 
alg pj46 
| || 


BAY 
Dl 


nd the Produd is * f 3 5 5 8141613) 


* Which is the Solid Content of the Cylinder. 


ISnbiVl. © if SOLEDS. wm 
Of a Cone. 


A Cone is a Solid, which hath a Circle for its Baſe, 
from whence it grows equally leſs and leſs, ( like a 
Sugar Loaf ) ?till it finiſh or end in a point at,top. 


PROP, All. Fig. X. 


Admit Fig. X.. were a Cone, Whoſe length 


AC # 15 Feet, and the Diameter 7 
the Baſe AB, 1 Foot, 4 Inches, What 
is the Content thereof ; 


T*; E Rule for finding the Solid Content of a Cone, 
is the fee as for the finding the Solid Content 
of a Pyramid, to wit, by multiplying the Content of 
the Baſe by one third part of the Height. 

Firſt, find the height of the Cone, ( according to 
the Rule prefcribed in Prop. 8. of this Book) for the 
neight of a Cone is found by the {ame Rule, that the 
height of a Pyramid is found. 


ws 9 8 4 
| 1. The Semidiameter of theBaſe AB, is 0|810 


Which ſquare (or multiply by it ſelf) . .. 0j8[o 
The Square of the Semidiameter, is . . o[5|4| 


_ HO” RD —w—o——_ 


| 


A a 2”, The 
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2, The length of the Cone? | b-1+1 
A Go — Sr £1 Oe ER *3; | | | 
Which iquare (or multiply by2,._| | | | | 
it felf) . dS + 4+ 4 £15 F.:4-198] 
75 £ 
| 
The Franue is... +: + - 223y} }J-- | 


length AC, ſubtraQ the Square | gs! 4f 
of '1alf the Diameter AB,to wit, 3 hs 


And the Remainer is ., . . 224| or 0 
The Square Root whereof, is .' 14|11] 911, fere 

Which is the height of the 1k 
Cone ; of which height, we aut 4 
take one third part, which is . 


3'7, Out of the Square of a 6-4-0 


— 


Lb dh 
J "T* 


—_— AD. | 0 ———_— 


Having found the Height, and taken a third part | 
thereof, the next work will be, to find the Content of 
the Baſe. | 

Then ſay by the preceding Rule in Prop. XI. As 
452, Is to 355: So is the Square of the Diameter, To 
the Content of the Baſe. 


: EF. .L.-F 

The Square of the Diameter, is 1] 9 | + 
Which multiply by . . 255] |! 
| 35 $195|# 

266] 3] | 


And the Produtt is 1 5 . . 5} | 631] 214) 
Which 


of 


Which Aivide by 452, and you AE * 


Lib.VI. of SOLIDS. 


fnd the Content of the Baſe to EF 
be (as in Prop. XI.) . 4 1 
Which multiply by one third Rants of 4 $4 MM 


the height of the Cone Bn fd be 
2 I1 [5] 
1] 4| S|3 
3| 81|3]3 
| 3 | 3|8|2 
al 
| 1212 
8] 


Thus the Solid Content of the Cone,is6 [11] 8 [2 2 >| 
; BAN 3-148 


Note : If a Cone be cut into two OT ( or 
Parts) by a plain Parallel to the Baſe; one of thoſe 
Parts will be a Cone, and the other Part will have 
two unequal Circles for the Baſes: As in Fiv, XI. the 
upper part is a Cone, and the lower p rt is a Segment 


| of a Cone, which hath two uncqual Circles ſor the 


Bales, 
Proe. XL[IL F is. XT. 


A Segment of a Cone may well be repreſented 
by a Tree that grows taper or diminiſhing. 


Dmit the Segment in Fg. XI. were a round taper 

piece of Timber, whoſe length AB is 15 Feet, 

and the Diameter of the lower Baſe AC, 1 Foot, 4 

Inches; and the Diameter of the upper end, or Baſe 
DB, is x Foot; what is the Content of this Picce? 

Aa2 | The 
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The -length AB being 15 Feet, and the Diameter 
A C being 1 Foot, 4 Inches; the Length, and likewiſe 
the Diameter, is the ſame, as was the no. in the laſt 
Propoſition, 

Fe or the finding the Content of this piece of Timber 
(or Segment of a Gone) you muſt have reſpect to the 
Rule delivered in the preceding 77h Prop. of this Book, 
for the ſame Rule that ſerveth for ſquare Timber, 
whoſe Baſes or Ends are unequal, ſerveth likewiſe 
for round Timber or Bodies, whole Bales or Circles 
at the ends are unequal. 


E xample. 


The ER of the lower Baſe AC, 15 by the laſt 
foregoing Propoltgion found to. he. £4 gP, 
oOS.6:T, 

Now we muſt find the Content of the upper Baſe, 
ortefſerend BD, whoſe Diameter is 1 Foot. 

And becaule the Square of the Diameter is but 1 
Foot, the Content of the Baſe cannot be fo much as 1 
Foot; therefore we muſt ſtate the Queſtion in Inches, 
ſaying thus : 

If 452 8 give 355, What will the Diameter, whole 
Square is 12 Inches, give ? 

. For if you remember, the Rule is, As 452, Is to 
355: $0 1s the Square of the Diameter, To the Con- 
tent of the Circle of 'the Bale (or end of the Piece.) 


Lib. VI. of SOLIDS. 355 


| Inc hes. 
Therefore multiply the ſecond number . , 355 
By the third number in the Queſtion, to wit, . 12 
= 

355 


hc MN 


And the Produ& is SE SMBS 6 4 2 Rp 


Which divide by the firſt number 452, and the 
Quotient is 9 Inches, and 454 of an Inch; which, 
when reduced as is ſhewn before, 
by multiplying the Remainers by ( 
12, and dividing the Products by 
452 , you will find 9g Inches, 5 
Parts, 1 Second, and 2 Thirds, for the Content of 
the upper end or Baſe of the Piece. 

Having now the Content of both the Baſes, the 
next work will be, to multiply them one by the other. 


192. 
4269 (9g Inches. 
452 


FE; 1.-P.-$--1;b6:; 
=> AW of the lefſer Baſe tolg * OO * 3k; 
BD, is . 1915 +4 

Which multiply by. the Con 
tent of the greater Baſe A C £ [4[9] of £019 
9 _ : 2|9 
3j1} O[4| | 
'5| 31918 
| 11416] 
n þ | 
444 


The Produtt of the two man + 
multiplied, is J : 


Fhe Square Root —_ is 31. = 65. 
Aa 3 Which 
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Which Square Root, and the Content of both the 
Baſes, muſt be added together. 


The Square Root, is : .-- ©,3|7| 6[o| 
The Content of the greater Baſe, is 1|4|9| 016 
The Content of the lefler Baſe, is 019|5| 1 


And the Produ& of the Addition, is 2|5|9| d | 


- 5| | | 
Which ſhould be multiplied by J} TTT 


part of the height, namely, 4F. 11 1. 0] | | 
T1P.38S.8T. but becauſe + part of , : 3 
the height, and ; part of the length,| |? | 
differ but by 8 Seconds, you may | 
multiply it by 7 part of the length, | ____ 314! 
namely, 5 Feet, and the Product is 12|5|o| 2[4| 


_— — 


Which is the Solid Content of the Segment of 
the Cone. 


Of a Globe or Sphere. 


A Globe or Sphere is a perfe& round Body con- 
tained under one Circular Plain , the middle Point 
whereof is called the Center, from whence all treight 
Lines drawn to the outſide, are of equal length, and 
are called Semidiameters, or rather Semiaxes. 


PROP:| 


Lab. VI. of SOLIDS. 
PrRoe. XIV. Fig. XII. 


Let Fig. XII. be a Sphere, Whoſe Axis 
AB # $8 Feet , What # the Solid Con- 
tent thereof * 


The Rale is this : 


S 21, Is to 11 (or, As 42, To 22): So is the 
Cube of the Diaineter or Axis, To the Solid 
Content required. 


357 


| F. 
The Axis is 8, and the Square of it . ; . 64 
Which multiplied by the Axis . . . . . . 8 


The Cube of the Axis, 1s EC EEDY 512 


Then fay by the Rule of Three: If 21 give rt, 
what will ( the Cube of the Diameter) x5 12 give? 
Multiply 512 by 11, and 
the Produtt is 5632, (as you fee - 
in the Margin) which divide by os 
the firſt number in the Queſtion, 512 
to wit, 21, and the Quotient is F512 
| 268 Feet, and ;+ of a Foot; 
| which being reduced,is 2 Inches, 
3 Parts, and 5 Seconds. 7x 
50 Our the Solid Content of x47(4 
the Sphere, whoſe Axis is 8 ©- 
| Feet, is 268 Feet, 2 Inches, 3 563 z ( 268 Feet. 


' Parts pk 
ts, and 5 Seconds. ia 


| Aa 4 PRO vp. 
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A Sphere 1s given , whoſe Solid Content 1s 
268 Feet , 2 Inches, 3 Parts, and s 
Seconds, What is the length of the Axis ? 


The Rule is this, 


'A & 22, Is to42: So is the Solid Content given, 

to wit, 268 Feet, 2 Inches,* 3 Parts, 5 Seconds; 

To the Cube of the Axis, whole length is required. 
State the Queſtion, thus: If 2.2 give 42, what will 

260 F. 2I. 3P. 55. give? 

"NE: 28 Multiply the third number by 


51 1 1, the ſecond, (as in. the Margin) 

» | : | ) | and the Produtt is 11264 Feet 
wk It fere; which divide by the firſt 
536] | ] | number in the Queſtion 22, and 
10727|10| 6] | the Quotient is 512, (which 1s 
j17/6] the Cube of the Axis) the Cube 


Me OI —_— ——— —  — 


| Root whereof, is 8 Fect, which 
IxIG31 ELLIS is the length of the Axis Ie- 
quired. x 


LEE + (£12 The briefeſt way to Extra 
FOE ) Square and Cube Roots, 1s by 4 
2 Ow Table of Logarithms. - 


PROP: 


a — Hiro” SS mAT_LvRrimA _| " a4 
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PROP. XVI. Fig. XII. 


Admit in Fig. XII. CE D were a Segment 
( or Portion ) of a Sphere , whoſe Seg- 
ment of the' Axis EF 4 2 Feet, (the 
whole Axis AB being 8 Feet ) and the 


Chord ( or Subtenſe )) of the Segment 
C D, u 6 Feet, 11 Inches, and 2 Parts, 


What # the Solid Content of this Portion 
of the Sphere * | 


The Rule 7s thi: 


Irft, encreaſe. the Altitude of the other Segment 
( not given ) by half the Axis. 

Then ſay by the Rule of three: As the Altitude of 
the other Segment not given, 7s to the Altitude ( or 
Height) of the given Segment ( or Portion ): So is 
the Altitude of the other Segment encrealed by half 
the Axis, Toa fourth Proportional. 

Secondly , Square half the Chord ( or Subtenſle ) 
of the given Segment, and multiply the Square of 
that half Chord by the fourth Proportional found by 
the firſt Work ( or Rule). 

Then fay by the Rule of Three : eAs 21, Is to 22: 
90 1s the Product of the Square of halt the Chord of 
the Segment given, -multiplicd by the fourth Propor- 
tional ( found as above), To the Solid Content of 
the Segment given, 

E x ample, 


* 
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| Example. 


The Segment not given is CDG, whole Altitude 
FG is 6 Feet, which muſt be encreaſed by half the 
Axis, namely, 4, Feet, and then it is 10 Feet. 

Then ſay: As (the Altitude of the other Segment 
not given, which is) 6 Feet, /s to (the Altitude of 
the given Segment) 2 Feet: So is (the Altitude of 
the other Segment not given, being encreaſed by half 
the Axis, to wit, 6 Feet more 4 Feet, that is) 10 
Feet, To a fourth Proportiohal required. 


Let us find this fonrth Proportional. 


Firſt ; Multiply 10 F. by 2 F. and the Produ& is 
20 F. which divide by 6F. and the Quotient is 3 F. 


= parts of a Foot; that is, 3 F. 41. which is the fourth 


Proportional. 
In the next place , Square half the given Chord 


CF; the whole Chord CD, is 6F. 111. 2P. the 


half whereof is 3 F. 5 I. 9 P. fere, the Square 
whereof is 12 F. ol. 1 P. 2 $.+ which muſt bemulti- 


plied by the fourth Proportional found, namely, 3 F. 
41. and the Produt is 4oF. oI. 3P. 105. 8T. 


Then ſay by the Rule of Three: As 21, Is to 22: 


So is (the Square of half the given Chord, multiplied 
by the fourth Proportional, found as before) 40F. 
ol. 3P. 10S. 8T. To the Content required. 

Then multiply the third number by the ſecond, 
and the Produc is 880F. 7. 1P. 68S. 8 T. which 


divide by the firft number 21, and the Quotient is | 


41 F. and $2 of a Foot, which (when reduced) is 
41 


_ A. ts. a@ —— — _ 4 
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41 F. 111. fere, which is the Solid Content of the 

Segment required. | 
For note, That a Sphere is equal to two Cones; 


having their Height and the Diameter of their Baſe 
the ſame with the Axis of the Sphere : Or, which is 


all one, a Sphere is two third Parts of a Cylinder, | 


having the Height and the Diameter of the Bafe the 
ſme with the Axis of the Sphere. 


But in caſe, you have only the Segment of a Sphere 


given , and not the Axis of the whele Sphere, then 
you muſt find the Axis. 


Przoe. AVII. Fig. XI]LI. 
The Segment or Portion of a Sphere bems 


oven , and the Ax1s required. 


The Rule i this : 


" Quare one half of the Chord of the Segment, and 
dg the ProduCt divide by the Altitude of the given 


Segment; then to the Quotient add the Altitude of 


the given Segment , and the ProduGt is the length of 
the Axis requiged. 


Example. 


Aamit in Fig. X11, the Segment given to be 
CED, and the Axis AB required to be found. 


The given Chord CD is6F. 111. 2P. the half 
| whereof is 3F. 51. 7P, which being ſquared, is 
| 22F. which diyide by ( the Altitude EF) 2F. a 

TnCc 
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the Quotient is 6 F, To which add the Altitude of the 
Segment (EF) 2 Feet, and the-Produ@ is 8 F 
which is the length of the Axis of the whole Sphere 
whereof CED is a Segment. 


P:aot XVI, 


The Ax of a Sphere being given, to find 
the Superficial Content. 


One Rule is this : 


| \ S 7, Ts to 22: So istheSquare of the Diameter; 
To the Superficial Content required. 


Example. 


Let the Diameter or Axis given be 8 Feet, which | 


being ſquared, is 64 Feet. 

Then ſay by the Rule of Three: If 5 give 22, what 
will 64 give ? 

Multiply 64 by 22, and the Produd is 1408; which 
divide by 7, and the Quotient is 201 Feet, and * of a 
Foot; which reduced, is 201F. 11. 8P. 78S. fere, 
which is the Superficial Content of the Sphere. 

On the contrary , If the Superficial Content of a 
Sphere be given, and the Axis required , 


The Rule i thi: 


As 22, To7: $0 is the Superficial Content given . 
To the Square of the Axis. 


Example. 
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© Example.” 


The Content given is 201F. 11. 8P. 78. what 
is the Axis ? 

Multiply the Content given, by 7, and the Produt 
is 1408, which divide by 22 , and the Quotient is 
64, which is the Square of the Diameter ; the Square 
Root whereof is 8, the Axis or Diameter required. 


PRoP. XIX. Fig. XTIL. 


A Portion or Segment of- a. Sphere being 
given , to find the C ontent of the Convex 


J 


Super ficies . thereof... 


' A Dmit in F:g. X1IT. BAC to be a Portion of a 
Sphere., whole. Altitude is 4 E, 4 Feet, and 
hoſe Baſe or Chord is BC, 8 teet,, and the Con: 
tent of the Convex Superficies is required, NET 
Draw the ftreight Line AB from the Pole A, to 
he Baſe in B; then, I ſay, the Content of a Circle, 
hoſe Radius (or Semidiameter) is A B, is equal to 
he Content of the Conyex Superficies of the Por- 
RAC. 
Let us try. ; 
The Semidiameter AB, is 5 F. 7 I. 10 P. 68. 
ow the Content of a Circle, deſcribed from that Se- 
diameter, (being found by Prop. XVII. of Meaſuring 
f Plains) will be 100 F. 61. 6P. which is the Con- 
ent of the Convex Superficies of the Portion B A C, 
nich was required. SOLD 


Which 
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Which may be proved'by the laft foregoing Props. 
ſition ; for the Content Superficial of. a Sphere, whole 
Diameter is 3 F. was found to be 201F. 11. 8P. _ 
Now this Portion BA C is half the Sphere of. the 
ſame Axis, therefore double the Content of it, which 
was found to be 100F. 61. 6P. andthe Produtt is 
201 F. and 11. for the Content of the whole ; which 
1s the ſame that was found by the preceding Propoſi. 
tion, within (or want) 8 P, which want of the $8 Parts]. 
is cauſed by the length of the Line AB, it being af} 
ſmall matter more than 5E. 7I. 1oP. 6S8.- | 

The truth of this laſt Propoſition , that is to ſay, 
That. the Circle deſcribed by the Radius AD, or 
AB, is equal to the Convex Superficies of the Por- 
tion of a Sphere BAC, is demonſtrable from the 
compariſon of Motion, thus: _ 

Let the Plain AEBD be underſtood to make a 
Revolution about the Axis AE; and it is manifeſt, 
that by the treight Line A D, a Circle may be deſcri. 
bed ; and by the Arch AB, the Superficies of a Por- 
tion of a Sphere; and laſtly, by the Subtenſe A B, the 
Superficjes ofa right Cone will be delcribed. Now fee 
ing both the ſtreight Line A B,and the Arch A B, make 
one and the ſame Revolution, and both of them hive] 
the ſame extream Points A and B; the cauſe why thef ( 
Spherical Superficies which is made by -the Arch, is 
greater tnan the Conical Superficies which is made by 
the Subtenſe, is, That A B the Arch, is greater than 
AB the Subtenſe;; 'and the cauſe why it is greater, 
confiſts in this : That although they be both drawn 
from A to B, yet the Subtenle is drawn flreight, but 
the Arch angularly, namely, according to that Angle] 
which the Arch makes with the Subtenſe,which Angle] 


is equal to the Angle D AB, (for ah Angle of Con- 
tingence 
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tingence adds nothing to an Angle of a Segment.) 
Wherefore the Magnitude of the Angle DAB is the 
cauſe why the Superficies of the Portion deſcribed by 
I the Arch AB, is greater than -the Superficies of the 
{| right Cone deſcribed by the Subtenſe AB. on 
| Again, The cauſe why the Circle deſcribed by the 
| Tangent AD, is greater than the Superficies of the 
| right Cone deſcribed by the Subtenſe A B, (notwith- 
| Randing that the Tangent and Subtenſe are equal,and 
| both moved round in the {ame time} is this, That AD 
ſands at right Angles to the Axis, but AB obliquely; 
which obliquity conſiſts in the ſame Angle DAB, 
Seeing therefore the quantity of the Angle DAB is 
.j| that which makes the exceſs both of the Superficies of 
ef the Portion and of the Circle made by the Radius 
AD, above the Superficies of the right Cone deſcri- 
zj bed by the Subtenſe AB;. it follows, That both the 
| Superficies of the Portion, and that of the Circle, do 
- equally exceed theSuperticies of the Cone. Where- 
-j fore, the Circle made by A D, or AB, and the Sphe- 
ef rical Superficies made by the Arch AB, are equal 
to one another, which was to be proved. 


"| Of the Proportions betweex a Cube, a Priſma, and 
s| a Pyramid; a Cylinder, Sphere, aud Cone, 
| whoſe Altitudes and Baſes are as follow, 


in EF. :Þ.:4T. 


ul A Cube, whole Side or Baſe is 
ic 1 F. 41. the Content is . . . (FP F.-3 .$:--9 


A 
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A Priſma, having its Baſel F, I. P. S. T.Fo, 
and Altitude' feverally e- | 
qual to the Baſe of the afore- 
{aid Cube, (or of any other yl 2 2 8 0,0 
ReRangular Parallelepipe- | 
don) is the half of it, wa 
the Content is . . 

A Square Pyramid, hve, 
its Height and Baſe ſeve- 


rally equal to the Baſe of 9 5 9:40 
the aforeſaid Cube, is + part T1 

of it, and its Content i Is . Wes 

A* Triangular Pyramid , EL 


whole Height is as aforeſaid, | 
and each Side of the Baſe as 4 1 3 asf} 


afore, (that i IS, LF, oC. S C1 
Solid Content is , . Þ;: 0-421 xd ba 
” A Cylinder, having the 2046 | * 


{ſame Height and Diduerer 


with the Cube aforeſaid, the Y ! 19 4-2:;1604 ( 


Solid Content of ſuch a Cy- E 
linder 1s , ' Bol 
A Sphere, whoſe Axis is in 
as aforeſaid, its Solid Con- = 9 4 $ fo 
rent ,-: 5 Wa! = 
A Cone, whoſe Altitude VC 
and Digmeter of its Baſe/ Pa 
are ſeverally equal to thevo' 7 5 4 8 4f< 
Side of the Cube aforeſaid, G: 
its Solid Content is 
Ce 


Hence it appears, that a Cube i is double the Priſma, I ſhe 


and three times as much as the Square Pyramia of cqual [of 


Baſe and Altitude, thc 
The 
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The Triangular Pyramid is ſomething more than's 
of the Cube. dis Obs 

The Cylinder, whoſe Diameter and Height is ſeve- 
rally equal to the height of the Cube, is'in propor- 
tion to it as 11 to 14; or the Cylinder contains 11 of 
thoſe Parts whereof the Cube contains 14. 

The Globe or Sphere, whole Axis is equal to the 
height of a Cube, contains 11 ſuch Parts, whereof 
the Cube contains 21; or the Sphere is in proportion 
to the Cube, as 11 to 21. 

The Cone, wholc Diameter and Altitude are ſeye- 
rally equal ro the Altitude and Diameter of the Cy- 
linder, 1s in proportion to the Cylinder, as 1 to 3: 


Whence it appears, that the Sphere is © of the Cy- 
linder, and the Cone 4 of the Sphere. 


of GAUGING. 
Sg; is comprehended in the meaſuring of 


| Solids, and there is only this difference between 
Gauging (or mealuring of Veſſels), and meaſuring 
of other Solids: The Content of the latter is given 
in Fect, Inches, Parts, &c. but the Content of the 
former is given in Gallons, Quarts, Pints, &c. 

But before you can give the Content in Gallons,cc. 
you muſt firſt find the Solid Content in Cubick Inches, 
Parts, &c. and having firſt found the Content in In- 
ches and Parts, you muſt afterwards reduce them into 
Gallons, Quarts, and Pints, cc. 

There are ſeveral methods ſhewn for the finding the 
Content of theſe Irregular Solids; but the method 
ſhewn by Mr. Oughtred, is generally eſteemed for one 
oo = beſt; and therefore I ſhall make uſe of his me- 

100, 


Bb Moſt 
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— MoſtLiquid Veſſels, ſuch as are Pipes, Hogſheads, 
Barrels, Kilderkins, Firkins, &c. ate made in form of 
a Spheroides, having the two ends equally cut off; 
and accordingly may be meaſured thus : 
Meaſure the two Diameters of the Veſſel in Inches, 
the one at the Bangehole, the other at the Head, and alſo 
the length within: and by the Diameters found, find ont 
the Area's, or Contents of the Circles : Then add topether 
iwo third Parts of the Content of the greater Circle, and 
one third Part of the Content of the lefſer Circle. Laſtly, 
multiply the Produtt of theſe two Sums added together, by 
the length of the Veſſel; ſo ſhall you have the Content of 
the Veſſel in Cubick Inches. 


Of which, 231 make a Wine Gallon; ahd 272 
and 3 Parts, make an Ale or Beer Gallon , according 
to Mr. Oughtred, who would haye a Gallon to conſiſt 
of a number of Cubick Inches,the Square Root whereof 
is Palms 5 3. 

That 23 1 Cubick Inches make a Wine Gallon, is 
* the opinion of moſt Men; but the quantity of the 
Ale, or Beer Gallon, is not as yet fully agreed on: 
Formerly the Ale Gallon hath been accounted to con- 
* tain 288 Cubick Inches, and 5, or 9 Parts; but fince 
the Exciſe, it is computed to contain but 23 2 Cubick 
Inches. | 


p_— 
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PRroOoP. X X. 


Admit a Veſſel to have the Diameter at the 
Buig 32 Inches, and at the Head 18 
Inches, and the Length 4o Inches, what 
is the Content of this Veſſel in Gallons, 
and Parts of a Gallon * 


T"Heſe Dimenſions being given in Inches; and the 
Content required in Inches, you muſt have re- 
{ſpe@ to the Note at pag. 285. {ib.5. 

We muſt, firſt of all, find the Content of the two 
Circles helonging to the two Diameters given, by the 
ſecond Rule delivered at the 17th Propofition of the 
fifth Book. 


: TInghes. 
| The Square of the Diameter 32, is , . 10924 


Which, according to the Rule, multiply by . 355 


math 7 363520 


Which divide by 452, ( accor- (1 
ding as the aforeſaid Rule direQs) rg(1r2;- 1: 
and the Quotient is (as in the 353527 ( 804 
Margin) $04 Inches, and SES SPTST 
Parts of an Inch; which reduced, 455 
is 8041, 2P. 11S. 8T, for the 4 | 
? : B 2 Con- 


| «6 
bo % 


the Bung, whoſe Diameter was 32 Inches. 


| Isches. 
In the next place, the Square of the Diame- 
0mr = RET O32 
Winch multiply by. . . « +» « © « 388 


a the Front is: 7-5.» 3+. 11990 


- Which divide by 452, ( as in the Margin ) and the 
Quotient is 254 Inches, and 453+ of an Inch; which 
reduced, is 254 I. þ P. 


Cs 7S. 6 1, and 1s the Con- 

2482(2 tent of the leſſer Circle at 

6486 nd the Head , whole Diame- 
Xx5,52p (254 Inches. ter was 18 Inches. 

HIST The next work is, to 

FIF take the two third Parts of 

X the Content of the greater 


Circle, and one third Part of the Content of the 
leſſer Circle, and add them together. 
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Content of the greater Circle, to wit, the Circle at 


—_ bi 


— 


5 jenny rl he + LID 4 Ky 


Lib. VI. GAUGING. 37 I 


LP $3; 

_ "4; "Wy of the greater Cir- 804 2 2 J 

Ot oe Ke Whore a] 1] 

Two third Parts of the greater? , Wi! 
Cirele, is 36 J ba | 2 


5 
And one third Part of the an 
BARS. co... [= 


Which being added,the Produc is 620|11|10|3 
Which, multiply by the length . 40 


I © 


_ ——_— 


33 
d 


—_— 


24800 
36 


TT — 


The Content of the Veſlel in? Q 6 - 
Cubick Inches, is . . $492? - 


—— 
—_ 


The next Work will be, to find how many Gallons 
15 contained in 24839 Cubick Inches. 

And if you would know the Content in Wine Mea- 
lure, divide the number of Inches by 231, and the 
Quotient gives you the Content in Wine Gallons. 

But if you would know the Content in Ale Mea- 
lure, then divide the number of Cubick Inches by 
282, and the Quotient gives you the Content: Or if 
you would know the Content in Ale Meaſure, accor- 
ding as the Gallon was accounted ( before the Exciſe), 
to contain 288 Cubick Inches, and + ( org Parts). 
Aiter you have reduced the Inches into Wine Mca- 
lure, then multiply the Content in Gallons ( and 
Parts, if there be any) by 4, and divide the Product 
by 5, and the Quotient gives you the Content re- 
Bb 3 quired 
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quired ; for 231 being multiplied by 5, Produces 


Ii55 1. which being divided by 4, the Quotient is 


288 in and 4, (orgP.) for 231 bears the ſame Pro- 
portion to 283 Inches and g Parts, that 4 does to 5. 


Example. 


Suppoſe you would know how many Gallons of 
Wine Mcaſare is contained in 24839 Cubick Inches; 


(1 


X7(22 


24S 39 ( 107 Gallons. 


2ZzT x2 


233 


divide the number given by 
231, (as in the Margin ) 
and the Quotient 'S 107 
Gallons, and £=+ Parts of 
a Gallon ; which reduced, 
is 107 Gallons and an half, 
and about 5 of a Pint. 


oY if you would know how many Ale Gallons it 
contains, accounting 288 I. gP. to the Gallon ; ſay, 


432 (86 Gal. ; Pint. 


4 


As 5, Isto 4: So is the | 
Content in Wine Gallons, 
To the Content in Ale Gal- 
lons. 

Multiply 107 Gallons 
and an half by 4, and the 
Produc is 430, which di- 
vice by 5, and the Quott 
ent is 86 Gallons, and near 
a quarter of a Pint. 


Or, if you would know how many Ale Gallons (of 
2881. 9P. to the Gallon ) there is in 248 391. 6 P. 


thus: 


thou reducing it firft to Wine Mealure , ac 


Multi 
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Multiply the Content gi- LP, 
ven in Inches, by 12, (to 24829 6 
bring them into Parts) and 12 o© 


the Produ& is 298068, to _—_ 
which, add the 6 Parts that 49670 
are in the Content beſides 44239. 
the Inches, and the Produt 293068 
is 298074. P. (as in the 6 
Margin. ) Pg es 

Then reduce the Inches 292274 
of the Gallon into Parts, 


by multiplying 288 by 12, Bo P, 
and the Produ@ is 34563 I - 


to which, add the 9 Parts, __©__© 
and the Produt is 3465 576 
Parts; laſtly,divide 298074 288 
by 3465, and the Quotient 
is 86 Gallons, and ;5**; of 3456 
a Gallon ; which 84 Parts ___? 
being reduced, is 7 Inches, 3465 
which is not a quarter of a —— 
Pint, for a ou of a >#825( 
Pint contains 9 Inches. ay, "Fx | 

By the ſame method you dah ($6 Gallons, 
may find the Content (of 7? al LA 
any number of Inches and 3A 
Parts given) in Ale Meaſure,allowing (with Mr.Oxgh- 
tred ) 272 Cubick Inches and 3 Parts, to the Gallon, 


($ 


Now becauſe the finding the two third Parts of the Cons 
tent of the Gircle at the Bung, and the one third Part of 
the Content of the Circle at the Head,ts ſomething tedious 
I bave therefore found out Proportional Numbggg to fhors 
ten the Work, which are as follow. 


Bb 4 As 
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As 17281. Is to goa I. 9P. 4. 5 T. 2 Fo. Sp is 
the Gs of the Diameter at the Bung, To two 
third Parts of the Content of the Circle thereof. 

Again: As17281. Ito 4521. 4P. 8S.2T. +7 
So is the Square of the Dianwins at the Head, "ry one 
third Part of the Content of the Circle thereof, 

Having theſe Proportional Numbers, the Operation 
will be atter this manner. 

Firſt , Square each Diameter. 

Secondly » Multiply the Square of the Diameter 
at the Bung by oY 9.P. 45. 5. Is-2 Fo. 

Thirdly, Multi ply the Square of the Diameter at 
the Head by 4521. 4P. 85S. 2 IT. 7Fo. 

Fourthly, Add cheſs two Produdts together. 

Fifthly , Divide the Product of the Addition by 
1728, 

Sixthly, Multiply the Quotient by the length of 
viel and ih Produ& is the Content in Cubick 
Inches | 


| Example, 


L:-:ÞP;- $; - $8 $0; 
'T. The Diameter at the 

Bung is 32 I. the Square 1024 

whereof, 1s 


O l oo 
| 


wy Which myltiply by 904 9g 4 521 
| 4095 | 341 4] = 
92160 426]. 8; | 
768 170{9] 
| 


The Produd is 
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| [,--P; $$ Fo. 


I 11. The Diameter at the?) | | | 
Head is 18 Inches, the> 324} ol © of 
Square whereof is . . = i 

Which multiply by . . 452} 4] 8 2| 

648 | 216 54] 1 
1620 18 
| " 
129608| | 
kt 
The Produ& is ; ! ! 146574) 5| 9g 9 | 

I V. To which, add mer, Ry 6| £ 

former Produc . 495 of a 
; 


And the Sumis. . . 1073059 | | 1110] - 718 


V. Divide this laſt Sum by (17 
1728, and the Quotient is 6261. 362(0 | BY 
and £22 parts of an Inch, which .z273#6(g ( 620 
being reduced, 1s 6201. 11P., X7288 
10 S. Fi. X72 

V I. Multiply this laſt Sum by r7 
the length of the Veſſel 401. 
and the Product is (as in the LS -F; 


Margin) 248391. 6P. 8S. 8T. _ 620|[11|10[5 
which is the Solid Content in 40 

Cubick Inches and Parts, and my” 

the ſame that was found the firſt ©* by : : 41 o 
way, : 16, 


24839] 6] 8[8} 


For 
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< For Meaſuring or Gauging of Brewers Tuns or Veſ. 
ooh LUrimng r Vel: 
(pls, whether they be ſquare or round, or any 

form, work thus: . | he”: ? 7 2" 0 


Firſt, find the Content in Cubick Inches, by the ves 
'reding Rules of meaſuring ſuch Bodies ; then Fei 
that Content by 282 (the number 6f Inches agreed 
upon for a Gallon to contain ſince the Excif- ) and th 
Quotient is the Content in Gallons. Laſtly, to wh 
«the Gallons into Barrels, divide the number of the . 
by 36, ( the Gallons in one Barrel) and the Quotient 
Eives you the Content of the Veſſel or Tun, in Bar. 
rels, eres « 


A « FW | 
i | 


= 
a”. 


4 k 


: Eige XIL a ; 
ÞD -£ —"4 - 
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Place this at the end of the Book. 
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EKRAT A. 


Age 46. line 22. foro —n,reado, n. p. 79. 1. 11. forthe, 
read 4. P+91+.-1.33. dele freight. p.g2. l. 1. for 62, 
read 92. P-173- 1.10. for be, readto. _ In. the Title-page of 
the Fourth Book, , line 6. for Maſonſy, read Maſonry. p. 194. 
1. 22. forgg, feadg P. 223. I, 2, over 7, 4,8, put Fe, In, Pa, 
Ibid. 1. 11. the black Line under 22 . 2 , o, ſhould be above 
it under 22 « © . O» P.234+ 1. 31. for 1 Brickwork, read x 
Brick work, P. 251. 1. 15, for x, read 17. Ps 264, in the 
Quotient of the Diviſion at the lower end, for 47. read 4 4. 
From P- 266. to p. 287. In the Titles read Zib.Y. p, 269. 
L. ult. for 50F, 91. oP. 118. read 5oF. ol. oP. 118, 


th. 


E'® 24:71, 


Age 46. line 22. foro — n,reado, 1, p. 79. 1. 11. forthe, 

read 4. P-91.-1.33. dele freight. p.g2. 1. 1. for 62, 
read 92. P+173- 1.10. for be, readto. In. the Title-page of 
the Fourth Book, , line 6. for Maſonſy, read Maſonry. p. 194. 
|. 22. forgg, readlg P. 223. 1, 2, over 7, 4,8, put Fe, In, Pa, 
Ibid. 1. 11. the black Line under 22 . 2 . ©, thould be above 
it under 22 « © . O. P.234+ 1. 31. for 1 Brickwork, read x 
Brick work, P. 251. 1. 15. for 7, read 17. Pe. 264. in the 
Quotient of the Diviſion at the lower end, for 47. read 4 4. 
From ÞP- 266. to p. 257. in the Titles read Zib.Y. p, 269. 
L. ult.:for 5oF, gl. o7. 11S. read 5oF. ol. oP. 115, 


